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djLlS (_y3 »l oUtI (»_^J i4JLa- J I II 4ILuiuiJ ^Li^j^j 

«jL^ ij_« 4JLH ^_, iti ■=«. J L4Jl)> •■ Jj-Sj il fOJ>SL!l 

(38 :^l^) pj'--'l dUI ^JU^ 

.. JJUJ 

J^ (_^ J-<fcJLll aJl^IJI J5 (<s^j «U| jl .((^LUiiill 

(j-o (_^l-iL!l (_i_i-a_(JI JiiIJlj*-! Ij^jj^Lc (j-«-« J Ml J 1 1 
/)Io)^l t (SaS j\_a ^1 I II n 5 ) n (<•> /j-ik ^\-j> I ii^'l M>-^' 

(_yl^ (.j-i^:^ J^ U5^ 1997 aLc (j^ >i9^' ct^J 

^^JUj) I -LjJLuJJ J ( II ^_^J_uJ^1 ^^^ ■ ' '^'1 J ^'1 (_^>LLd1 

S^^^jil s J-JI <ilaij ;>jl j"ir I (^^Ix-i \X (3j^jJI lIxj^jIIII 
i_P ol -^1 'O' I II t^T-1 l5j' ''" "^^^ jj U"tl j2^ 'I-'JJ'-o 

jJlSI tzAju^ dJLuJjj I II J 1 ^11 j3^^-^l 7'dJ'^ U'-^ '"^ 
jjVI "^ J <i III I La 3_jIJlJ JLjjLjtll j^l T'JjLj i_^I (j^ 

^ ^ , ^ ^ 1 1 J ^ J » i"i 1 1 cjIjJlII (^^ I". I ii'v < il (^yjJIj 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 



(_yjii^ j-^'j u^l <-^ Lc j^>-ii^j A^ljvij JLp- (j-o i(_yAi«JI JLpJI cj^ 



. I j" A K"j La JlSIjj (j^ (»M^lj L^j«jLlJ (j^ (3^>-4-i 5j-<CLo 4_Li2jj (j7ij< a 

(j-oj i3_jjLaI<JI ."il ^j .U"tlj «_Lju-ajJI 4 jilr (_jj| (J^L«Ji,l ^J^-<-u (j-«J i(_yJjLi!l 
JLtA (_yJI ^-ije-ij1j"i ii^lj 4j^'\ I .nil CjVL>JII (_yJI 4IUjI£Lj (_yJU-ij VLjc^ 4Jj^ 

.j_<^VI I .ji.o;ll (jLuiJVI 3jjiLajj J I r,~'\ (_yl!l 2lujJ,| .-.l:;_._,U~.tl 4^^ Jl=>o 

/»i"i(jl,l (jJ^ ''''^^1 OJ-^' (jLcujV-(_gjL«JI ?(_fjLaiI (j^aJ I J-A CjJLaj LaJLl£.j 
L^ .-. .^ .^-^ lt-^' ^^-I' Sj^mi ojui LJ LiiAji^ liLo : Jl . .ij (jl-4J^;v Lxj 
3_ij.jaJL!l oJlj* /j-jLlJ -" J \' (jl i_ALijj ii_jSjSL!I Ijui -ijlj-« (j-« <iijLL> Jjlj-o 

. LifcjLu (_j^-^ (j' "^3 L^L«jjj L^lLAlSj-,_>l3j'ii I i—xSj^ (jialj-a-jjfc J.<jj>o (_ylll 
l_^jlj3 (_yjJI CjLajUU jLajl (_y3 3j^j(j-3 «(_JjLaJI I Jui J^so (jJ i— ijJLlI (_5-3j 
(_yj| (J^i-jJI f_j\c- «GjJl^j ''-'^J J"*^ "LH^J J'^?^' '■-*-* Ct^ 5^j < 1 1 oLjjIi 

«_£jiij (jl (_,lr 5jL«JI j->^ f<si^ (_yjj-«JI /<JL«JI (_y3 La I .3ijj(Ji,l ojui (Jjj^Lflj 

L_3jJU (jl (_^ ^(_^jL^I (_^J^ Ajlise-i (JS ."1 1 «L>.LLa dl Lajj U U ^Jlj^ (JlLa (JJJ^J (jl 

.i_2jJlJ (jl (ji^ '^J'^ '-'^' (^>-'^'^J 

jllO(JL>J,I I "1 .>- ^"a ^-^ '^ "'"'_' u j^"'"^^ ji^ ojLl^Li ic_iLjSL!I Ijuii—ul^j 

(jl_j J < ."ij I LaLc (J\jMj (j-« lj^:a-i 'ij^ ^ .^"j I Lj^^ sLuiiiJI juu^£l ^I J-J 
((i_il . .1 ->■ (_i_Ja5)) Ij_oJL5j (jl (_yjjj(JI LLlLsj (_ya joJL«JLi (j\ U" .".U i_i:vlj (jja 
(Jljjjcj La L^j^ (j^^vjjlij «Lj^l5 '^-'-"j "-^Ij^ (jj-^ '-^'j'^?^l-J C^^^Lj*-* (j-^ 
I jUk (_3-S_>iJ lil d-JLj («-L»J J-*J '^-^"*-*^l (j^ O^'-' "-iXLjJ ijsJLii! iCLuuilj 
-^^ .^-^".l I jj''--;^; 'I «ll (_yjjj(JI (jl . .itVI (jLa iSjijji^ CjVLa^ (_y3 i-sK JSLJuj 

JL£j I Ij _; i" . .1 a Lj-g.j" . .la LjSL>- (<i£L»^ 4jLaSjl 4_j£ La i^jjlJ (jl » jl-^" • "J 

.ill Jijv^l (_Jjja^ (_y^ ^J:^ o' J^'^'-'^ » _;!--'" • "J 
(_yjjj(JI i—kSlLlI (_yJI 'l->-3-« LJ-A (j-« 3-*_3 n— iLlSJI I JLA 1-7^ (jil ^ J j ■-. 1 1 I J-^J 
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' " ' ^ J J "' ■' ' ''^ J "^ „' o' "^ •^J-' lS'-^' C7d>*^' i—ii I I'litl i_^\^ (_gjl-«JI t(_JjLaJlj 

LbJLx^ «Clo3 Jljju (jl (_y3 ij-o^l 4_lI^ JlS/lj (_gjJlj i I-4I0 «Clol » aj "J J .^»tl 

.j«JutJlj jjl.xj"^u "iij^jia (_^i^ d' ^'" "^3 'L^\j^ Cj^Jj^ Cj-'-* cSiH"^' 

((d_LoLS» (3^ («-I olj '*>^-^ ^L^J"-^' ^ '-^ «_' (ji 4_Lo ' ' J I !--> " <iJi VI . ^ ^ I" -^ 1 1 
3 rt 1" ■•»Jl 1 I ^jjU" jjjvlj^ j_^ ;- 1 .^Atl 7j_oljj (j^ i((31aISL1o)) J^'^I j_j\r L4JL3 

.d-ukljJI L^jjj^ ct^j 

(j^ Lj^ uUS (jj^ 0' ^ '''^J i_jLjSJI (j-« vj . ^ ^ 1 1 (jjijj (_fjj>-i "Aj^i-U (j-o 
jJ_2JLi Lji Ui^ d' '*-'-* < >j I U 1 1 (3^J i*LUajill 7t-a\j^j CjLjSj_o (Jjj^Laj 

.<ijJ,L«JI LJLt>-ij cLloj^I cjLjj" I nil i_^i^ (_yl2jj (_, olf jlJujv (j-o 

iiL&LjILiI i—jjLajj *(_JjLaJI aLxHaI jjib (jl <_!LiSL!l ljui(j-* . ij I U 1 1 "a |^^ji.|j 

A lil'-^l cljoUII CjVL>J,I (_y3 I J . ^ . ^ -^"j jjf ja^j^^jj-jj (jjj-ll liiUjI dj^Li-j 

./(uIjjlII Ct--^i-o ^ i_jj^j (2>^L4^ j^i jjij ' -' J LlLoI sLLa^ I jja IjjJlxjj 

JjLuJ .d-J^JjIoj^ a1 I ri*^! "^LtJji (_y3 I 'I 'J ■'■■'- A^ yii i_^\ -1 • "^ " t_!LjSjlj 

ii—iLlSLII (j_« Jj'^' -' • " ^ II LajLjU^I (^SLxj (.t^Ij '(^j'^' S-ioLA^JI t_i^'i/l 

I JUk '~'^^-- (_yjJI 'ijjJiJJjJI <ijjLiiiAII /j-alj-Jlj «Lua.iiI (jLtujVI /TJJ^ ^'i)'-' 
.(jj^l IjLA (j-* Cji m< j imIIj iJlil m'imiII i_^ CjJlcj (_jjJIj ALaliaVI 
pj^l_^l-(_yjLiJI p • "^11 Lla jjjSjj-itjjibJI (_yj| (JjjjLjJI (j-« '-jI^'^I ijjl-i^j 
ijjjjjl tfjjfc CjIjJLSJ Ll^j^j sLiiaAll (_gjLj (JjJ-J 3^J^>Jiil (JjjiJ "ijjLUaiill 
/ojiajj 3_uIJl1I L^ljJLaj 3j^Lu-3 jI-*^I 3^^1 Lr^ CLt.xj>^ cr^' ijj-'-'' (J5-*J 

jLi^Jlj (juLJIj ;j* '^iij LuLLaj^j Ljjijj^ SjjtjJil cjuVjJIj Lujijij i-^i->- (_^\ 

•Jth'j-^Ij 
(j-o tilJLiLlI -' . .. ^ tl jjj.SLjj ij_<ii.c i«_iljJI (_7^i^ jjiL«JI (j-« m'^'^' '-*' 

L;vj_<IiJ L^JeJjLlI Lxisj^J sLiiaAil 4 j<il I rill iIjLoljLJtlijiVI (JjLuIl3 it—lUSjl 
^Liiijill jcuillj Ajv^Ullj SjjjsJI jLi-3j"^l I ^ itij 1 1 jj'a S^Jiitituil CjLu^ji! 
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IjJt^ --I ,'^^\\ I (jltO 4^jjaILo CjLCjjioj^ 5j_ji- 2I ^J^^l i-jl^al (JjLuJj 

(_yjLjia^ p j^ i"i a aLlS CjLjLSLalj sLciiill J '■^'^ (j-a i_Jjj(JI lJiSj^ lj_ji-lj 

j.£Li! (j! VI ij_ilJjl ^l-<dJI (jiLi-<i2j;i3 o^aj t-ilnSLIIj >(_j;<,,ij Vj 

4^jjii,l ajJLSj j_y^ (Jt!^ JJ'^ f'3^ Ct-^' S^jjlII /oJLc 3 1 1 rill II f_j\r (j-L<ijL5JI 
(" <3 ^ J T '"'"'^ O^ (!>:?'-*-" (jr'S^lj (jr'^^J J^~^' O'j 'CTi>*^' ^lJj'-^ SjLsJI 

TT J Mill J M -»J1 /oJLjlII i_gjJlj 7-jij (_yJI t_jLjSLIl 1 jufc (^gjukl 4jL4iIl (_y^j 

4'U5j.^ ^Li^l J.<wJlj i_uIaJI (oJl^l JLxuu ^1^ 

(10 :^l^) pj^-^-TI d_Q| JjL4^ 

.(j-dl,L«Jl <_JJ 4jJjiX^>Jl i A-iSK-US^ 4JI (_5i^J Juftja^ UJlJjj/ i_^i^ '^\ i_j\ I^J 



^^^\ a4\ 



^^fi^\ ^4 ^^asX\ I 



i 



^1 Hf (JJl^ (_^JLllf> j<S_L^vjJI (j_<J-^jJI 'lill p I ri t 

-j^-^'ll dill ^^Ju^ 4jl3^'^* Lh^ i-^J~' J '*'j '^;^' ^-^J^ 

(3-^LLUI) 

IJljI J1I4II ..,_>ia^Li<JI j^LJI di!i -I .^^tl 

(jLujVI t_J t_Ji- |_^ jJI j^l liil j i^jL^J V La (_yJlj 

: (jLa-Loj Jjl^ J^ij 

Liiis^Ilil jjj ...4jjL«JI SiLtuIl (J-uLjS CjI JLa-j l^ta 
^J^l Jt_uijLj LJJ TT <1 I rM Lli^ cLLs^ jj^ LlA^j LiJI 

I JLp.J l(jl<1<l J[>3CJ (_^l CjIj.J>J,I (_yji dJJjJ !(_, Ir^'tO 

i3_«_«j=_o Jl-lSLLc L^jJLc.! (J-SLJiij LcJaj Vj_)-jla j' 

A^UoJI j_4^ S_jL^ V La (_^l L«^ SjLajLLa ijjjjtii 

j_La (jLjuVI Jjl^ sLuiAll I— a I I'lS'i III j<sl>- (jls 

(J_aLlj I JJJ 3jjjj '^11 <ijL>-LLL>-l (j-LaG (j-* ^ j" 'I 
(_y^ f Liia-flJu ' ^« .".II IjLjfc j.^Iij i4j^;»- (j^ OJ^' 
(_L!Lj Cj^ I III I iia iJjjlSj I Ljj^jj t_ij < i"i 1 1 (_p CjLujI 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

3_uj-^l JLpJ Ijij^j Flash Gordon £jjjj^ ^>Laj Buck Rogers j>»-jj 

'•''-'(1905-1828) oj-j^ J^^ ,_^j^l (_uKJI ^JijLib^ (Jjjis (j^ tLiiiiil ^ 

^j'!^l tj_a)) Sj_L^_<iJI "J" ' ^a 1865 aLc: (_y^ t_u^ lSJJI (jr^>i«JI JLp^' '^'j 

5 J a I I , ^ ^ sQjLjSLI (_yla£.l Lxji O'jj'^'j S.Laj'i/lj CjLcj i nit d^\~£ (_y3 L^Jl^ 
j_gjj| ej-^jus (j-« ' ' I '-^ J (ji^J i«Ll!Ll>- ^ i^^' j 'I «tl pi" o"i iiVI JjJl>- (_JJL»I<j 

CjLiLj^ (_y3 Cjjjjj .(_yjii«JI JLpJI (j-o I— Jl^ (_y3 I .>.j . ^ ^ j^ 3 ^ja itl 5_uJl«JI 
jj_a 7c_a^La ^1 ^_^.^S_)J i(_^)ii_AJ_a ^j_kij Juu ^_y^ (J^ Cj Li_j_4-u£iJ 5Jl^ Lt>:i^ (J-,^-^ 
f_^ di-^-Li^a Lt-'-" ^ I ^ .^ 1 1 CjLpj^ (_y3 L^jjiJ (j-SLflj 4_LJLpJI iJ"l ^j^ 1^" 
TcJjIjj^ (2>^ CjJoo M^L<t3 . jl JlII (_jJI LllSj Ct.Lt.-vj ^Lciiiil iJ:jjJl:>JI J .^»tl 
(j_fl_u (_y.3 !tjjl La JJkJ sLxilAJI (_jJI L^jj^J JjLJ L^jLlaI <ijSjJ,l (_j.3 liUjiLa 
.J.oK (j^ ,j.o ^^L liili Jlaj riliiijl (_ylll ^LiaiJI 
-jj_La_t^| tf JLjfc i_^L^ 3Jj_il3 ^^- CjLL.'u.ni.aAJI (_y3 (_yjjjJl LtlLc (_y3j 
Lu.!^ jljjij (jlSj . jjjlj A-juu^se-uii LiiLJJt iJJjlSj I .iujajji itljtA liJLLii iJJjlS 
fj^ T-j-^ l_y-^ ijjLLaJj tlJjlS (_yjJI 5jLp-^l iGjjuliJ \juu^^ LjiSl_iiu.o I Lb^ji^ 
I ^T^"^lj ' p ^" '^J '^ ijy^l (Jl I ii" (^^j*^! ^j^_ijej^l jlj LaJLt^J .«LjLa^Lll ^L*.ulJ 
<ij.iLcl (_jJI -" j"j 1^ I "--' I 5j_uS i_t^LLo » , U 1 1 I -^ I _ I 1 1 II (_g jJI jljjij (J5J^JEJ^I 
I /^ A-^ , ,.1 ^LS l_a)) 5j j^ Mill «QJ^.^ iTtJ^l (j3-^ jljjij 5j-«Lt« lIa^HjIj ,(^^j'^1 ^^1 

JLiLs^l JLji. jjLij joJj ijJLaj 4jLjjtjji (j£[j(«J r*' '^■^11 jj-^ S^^SLa (2>SL! .((5j£l3 

(j-o (_^LiL!l I ^ .^ ' tl ^^^ ijtt^jl^ jtjj^lj cl olr j IjL^ O^' l^:ajj^l (3:JJJ1 

^LtujVl ^cIju JlJl* jl iS llj jLLi-iiJl ^1 AuVi ^•X>- 1 J ^ ^ "»■ I ^1 t^j^ 1 11^ ll ^^^^..^1 

j ^ ->- ' (—o-lSj ^ '^l ,>.^tl jaLsJl :<_!L<SLI1 IjUi f^j^^ jJt cdJiij 'fO^Laj i— ij^ 

. ^-ul I iiiMJ (_yla^l IjLoj 



1^ 



i^jj^i) iLflJaJI j! I ii") «TheWizardof Ozjjl j^Lj/)) LjjbJLill («ii^ f^ 

(_gJLll j.j>-l I rill (JjLSjJ 3j^L>JI «jji» S-bjL^ (_yJI L^IlLvj Ijljj (_aj^ :« JjVjL>. 

(ji S-iJ-la 5j.^La LijIj l-^Jl'' 3-4jSL>JI 3-iL».VI (jj^J SL^^L^-I L^ j^^_; • •■ 

, TJj'j '^ '' (J-* ^ ' '^-^'1 «Lx-£l^ tjLtJJ 

l_^ J 1 ^ II (_jJI Vj « .^11 ^jl I ri t^jU ^ I'^'-'l I 4 Ij I 11^1 TCJjIjJ^I (3^ («J 

(jlj 3_j^^Li ^^^1 (Jjuj/j ijJLufc Cxjls Lx-ilj i<ijJLpJI ^ ^ . ^ ^ 1 1 J j.jIsLji'al 
ji ij jljJI 5 1 jl j_y3 J 1 ^11 f.jjL^ f_j\c (jl ' m"II (Jilo L^Iji^La (_y^ l^jSLA^ ^\£ 

(JjjJjLSLjI (jl (J1-2j (_^I 4 n iii^I (_5-<kJ L^J (3jJ^tiL! ^ o '"ill (j-o "ije-ci-l j '^1 
(ji jaLu (_yjjjLll IJjI^ ct^J •'--'i>^ Ldl^ ^'^■l-^ ' (j^ jlj.^i! L^JLJejjjil (_jJUjjJI 

--J 1 1^ 1 1 4liIjL>iI, Lcjij 'OLp. jlsj (jjjLJj^ (jj (jjjLi^ j_Lj£LII (_, . nlja'^l LULc 

-3_j|j|j_ll (Jj-ij l-4J^- (jj/Uj^ (jjl (jl VI ij^jiail <i:a_L>-l£ <i:a_L>-Ll (J-lL-^lU 
.<tjl_Lje_i CjJjI cLLiijj) ■ I'-' ^ ' " cdJjJj ijjLLaJI "J o i ri-»J M^i '-rA>:i o' q '" ' 
IjLjfc (jjjjL^-iJ ^JLA (JlLa (jl^j_jJo cLlLi^ ^cSj^o (_7^1 (j^l^^l (j 2i I l_3jjlj (jj:e_ij 
Sjj I ri->JI CjVjL>J,I ojui (jl ^^j^ i(jj^_uSLLI Aj-iSK-a iluus uj^ (J-lL-tcTJ I (j^ pJ-'J' 
(_yjfcj iS^jjiil (j^ 5^L3 5 jTjj SjjLJ 3_i olr S^Ljcji (_,lr iJL>- J$ (_,lr Jjij 
1— 3Ji2-iJ <4.2liLa 4jj 1 11 iS (_y3 Jju-caj (_gjjl tL»iaji!l Jljlj Sji i n-v jj^ (J'^^r' ij^ ^ 
^ ' ^ " I J 4 J ti I < II A^j < 1 1 UjU 'OLj;*- I ^ ■-'J Ji^ <iji (oiju (J^^ja^ (JLjc^ (_y3 

.(jLu^VI 

Tcjjljj-iill aI JlJcjjjiU ^LUiiill ^jj^ LlijLflj L^i ^^J|J^ 3JjLa^ '-r'>^' o' Lr^ 
(_gJLllj i(j ri J l,j^ J-^j" ' "JiJ^ juLis\jLX\ ^ 'j'^ll j<sJL«JI njJt (jLS)) (_jJI ;«-^^ 
(j-mjjtj Ajt-u-uJ La^jJj 5^Li2IJ 5j_^j>.|j (_^j_u^ (j_a 4_J^S_a *Lxii3 «L»S^-a st-Li-o 
fj-LMjSAl iLu±aj (3^jl (jLj sLiiajiJI Jjlj JJJ ujjk (jL3» i-t^JI-Ij ijt-SjU Li-jjU^ 

(j-£a_j_«J (_^l CxJ^_:>tJ (J5-1-11 •*■ Jj'j i^tl ^jl t MiV l^_ajL2Iij (jl ^ 'I 0^ (j_a i cLLdj 

(Jj^jJ Ji^ 4JI jJljjj . <ilj£j^j ((jji (jLS)) ' ^ . ..' (_yj| i_Jjl pj>^ J^^^-^'j cpL* 
t-jjLaijJI ^^ ' ' (_^l r^^»^ '^ti J£!j C^15 L4JSLI J^JlU 4j»ijjej-3 S.2j;iaJ 

(_yjj|j 7t_jjlj_i-aJI p-ljJL>-l (j_o IjLjj «L»iiAll jlj-C. 4j-iii3 (JI->- (JS (_yl^J 
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6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cUoaJI 

Ci '~'JJ?"^ i-iJ^T-^lj jLojJI (Jji:>o 5jij-tj iJiiLaLjtA (_jJI 

(ja(^_L>- J' '^^ ' ^ ''^j ^_^ ^L>- La^_A 7cJjlj.x-iiij (3^3-* Ai JLa-"i ( til jj-Jl O^J 

J Ml J U 4 lii^^j JlSj iSjJ^Llo I 232 aLc «/j_Li^ i^i^') ''-y'^ Cr^J-*^' O'^ Jt!^^-'^ 

(8) 
1 JLA (2^A_L-LJ_x-£aJl aI jLjJr"i( iil (J_U^J^ ' ^ ' ^JLJ * *' ' ^^-^ ~ O"^-*-^' Cj_a^^_A (jj^' 

I JlJjL>. LJju L>.^L<ji tjjj'j'-^ll (3^' JjJ-i^J)) • jl '^--11 jl jLjjil Ju^ 7-^LtuJI 

(jA_<5-! Jl^j-ILS Ljj-t^ iij-jvl (Jjijjil LaJLi^j .(J^jiil (_ji ^^^ui j_uLj 4J (jlS 

5-al I lit dJjJV jllll (JjLjilj j_3>^l ' '-^ ^ • •■ LaJLl£.J ITCIJlIji JjLJ (_5i^ "Icl I II 

.((aJi^ (jr^l 

ijJl 7->l mil IJlj* Ijii-jl Jl3 J^iil tjl^ jJ^ i±Jli!l (j>^' ^U^ (JT^J 

. Lijjji i—Slj-lalj 1 J I III j-J-C Ll^jJI dJJii (_y^ 5Jl1«J,I (S-^jJj^ls Ij-j^I ^^Js>- 

4jjjjJI ^Jtlllj I U J U ^. ^ (j^J ip-I^^Hi-VI \jJt i_!jj(Jlj (j^ojjjj'iil JL>-i -' j'"'J 

jj_ujjLu 4^'i-^j 'I «L»IiS_I,Lj aij.a:5e_a ((«Luj.j>JI t t-u-uLUIj «Lu_ujj_iiJ I » ^I^Jjlj 

^Jl^ (^-'-"J ' J * '"' J ((..(3.^— *^J ' ^ * ^ " 4_Lia_LJ)) (JS Ml ^_^^ 7-^lj_u I ^ '^J *L>- 

. 4_L>- J J L-ii! I ^jsjJlSJI 

^_^ ^^_j_ut t_$ JJl ?«-J-ul-ILll jj_a_jjj 3-Aj «(j_aj^ (J_uJJl^I 7t_JjLj)) » iLjS (_^J 

"J ^ "^ 'jj ^" *^ ' "Ij * (JiSJI I ^ <^ * i«UuLaiJl «Lj_i_LLx-iiJl «U_<i:>ijl ^_^ '^ J J < ^ ' t, I 

ijjjl^j h^jjvjI (Jj-iJI 4 ■^'"■^ (j-o 4£jL>- i—ajljLaj tJJ-o_>J IjJi^ <_!jj(JI (jl (— ajS 
(_gj pj i"i a (_ajjjiS)) I J'^l''^ JlL<Jil i_^jl-Lll (JjJJI 0^3 « J-u-JI (Jj^jjS)) Sj_ljS 

<(»! I nil JJ-* tjj'""' ^-^^^^^ *=LjLj L^^_X-0 L_fl_X-iaJJ ((jj-lJL>- 

.JDJ' (.3-^ ^ _^ I J '^11 «LcLLi^ Lli^jX. Sjj>-Lll,l ^ U , ,.jll jj ,^.tl (_y^j 

3x.Lu.i3 4_uLjS I 56 I aLc (_y^ ((Tcjjljj^lj (_ajl Jl2JI i—jLjS)) /<uj/U i_j I II t^ <_!LlS 
"^ I III (J^jJ t—iLlS (_y^ sLjc_3 4 Mii^jiJ j-J-UI (Jliil Loi -^H-* sU^la T-jijLca 

jjVI) «L$J .'J ' "" ^"^J (j"l J "V (_y^ TTjl I iTlll (_yix l—Sjjij (jlS (((JJ/Li jljJJ^)) 

^jjl '-^11 1 1 J 1 ' ^"j 1 , iij <-iJ_pj 1 1 569- 1 529 (j-* S^p^l (_y^ (LuLajij jj^ *>^ 



16 



7-^ I mS I j^t 1^-", "^J^JJ^J'^^^ JJ J '^"" "^ 'LJLIII Sj^iiJI (jj^>jJI (J^'Li-j 

^j <i I < II JLj^iJI lIiLjLj^ (_y3 Tcjj I jj-ii! Lj ALjUaVI jLc Laj^Ji^ j nir «_<j/Ll!l 

5j_l,l OJlj* t_lj.jaij 7-^ I riS (J-ujJ (jSjj 'j-^J 'TT •-* J OJ^ <J_J^ <_!-'-* ^LjSLI 

.(_y^jL>JI sLuiAll (_jJI (jLcujVI (J.«j>J A\n iijS Lx-ilj 

;<"ijnll>^aHtfjg;ijl^l 

J .^ » tl ^^^ ,_£_^^i 5j_o ^jjlj .^11 I ^ oUII iiLxj-iiVI ti^ (_y^ J ,>.Atl j^jij 

( \1) 

f_j I i'jj-i\ ^ C , ,. "ajC 1j .,.~ ^2^1 t- ' 1-^ • " a /<s_<fc JL^J SJi^Lj (_yJI (±^J.j>JI 

^''*^jjlji^^ uUjjjijj (1989 - 1894) ^UVl ^'^^iijjjl o^j^j ;(I935.I857) 
JJJ.JJI ^ J .^ ^ 1 1 j^j_j jIjjJI *Vj^ ^Ij .(1945-1882) ,_y£:j;_o'VI 
f.^^^\->S\ j-Jj-LiJj (_5_LjJaILll j-J-^ (_5-II (_j oUII (JLpJI 3t^*" (j-* 7'U^J '^tl ' 

(_jJI d—L^ (J_liajiJI )«_J>.J_L^ iJjJJl>- i_^JS>- 7-^ I nS TCJjIjJ-ilJI ^^Jjiaj Lolj 

a.=,^L. LiL^^I lj^>.^^^H--^ .Lgl^j a^liJI aJlUJI ^'j^' J>^ o^.'^' 

5j-^jN.l (j-^ t fi'^o T-L^eJJl I JLA 7c_«^La j^l O^J iT-^LtuJI I JLA (J^^*- ^ '^J"^"' ' " '^J 
• tjjill ' ^ '^'^ (_y3 <_Jj.j>JI J^li- 7-^L<jiJI IjUk lj^JLJ-~ I III Jl^J 

J£Lj (_,_<jjj^I sLuaiJI (jj>3 jla lSJJIj (1966-1907) "' ''^bjJ^ (_AAi^>LiLi 

7-_j_jL^I TL^ujj *'jj o'^lS'-*-'' _9-*J (1977-1912) «(jjljJ (j^ jj^-u»(_,Sj^'jI 
'J ' ' ^ > I >U_jjf ^Ujj iljjj 4jJlill ijIUJI ^j^l J>Lv LuUl (_y^ 2-i_a 

.j.<aJI^I 
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6>,uol1juuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

liJJj C^\^ l-^^P- iS-ulill 3_lI,L«JI CJJ^I J>Li-J (J^ TC-jjIjIroll 3^Lu-3 (_y^ 

sLfl_L>JI (_p3j_3j i(_jjj^l <i_iJLl_»JI t_!j.j>JI (j_« '^-^J^-^-* '-i-''-^' *— ^w>^ 

L^JLu (j-o (j^ 1919 aLc (_gLjiji 5 juibix (_yi 5jiiiL^ Uajj-Jii L^^ii^ ujj ' ^"' " ^ * 

j-jjJaj j-=tj 3_i_L2jJIj ^j-aLtJI LuUlI (JliljJl^ i " i ^ ->- jj (jlljllj i3jUfcL«J,l (jib 
LljUiI (_yi J-rhf^ liaLiiuJ ijjLui Q\h tJj-2JI I Jui (j-* til LuJ^-iiuiJ I jJ^Li-j 

(_yi 5j_o Jji (j-S^ f<s-J oJLji (ji f«-c.jj . 1 93 I aLc (_y^ pJ-iJ' '"J^ ij-" rJu'-*^ 

7tJ>0 Jjlj^^ CJjJJIJ (jl jl l(JjLtuJI Jj^^U (_yjj^j>0 7-j|jLl-3 (3^^-^"^ (<sJL«JI 

(jLa iiJliljii II (jjLAicJ dlli (Jj^ Pj-'J' ''J^ (j-* rJL)'-'^ cS^^l Cr^ ^^^i>"' L7^ 

djiijJIj 4 jiV-i^l S^I^^SjI jsjjSj u^j ' " o'^ 'tH'-'^' lt^ r'-^ J '^^^ ilsLiuj 

(^,_Lc (jl I II tl (Jji X-uuS-lJ dJJi JlJLJ (_jjiiO lulilj '(( II jJh£L ^^^-b TtJjLlII dJJi 

. LajIjjj 1 1 - ^LI^jI J.*^ i_g JJI 5 
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(j-o jj j '"■ J-»JJ • '^!-l'J 60 SjJ, ^^ <"i i~ia J tj'i I rijij i«_3 jJI (j-« O-IJt!-' ,J^^ ' 

7-L>o i".iil jl iTtjjIjj^l 3 ^ I : , ^ t J -^ I JSLjiij LjejjLj 1935 aLc (jl^j .A-1 
jjlSj ijjj*-'^! (_yji (_y>-jjL»^ j'C i"i 1 cjjLcL-aj ^ 1 j '"i cxjlS i_>»-j j-lij (Jj^^l 

(jlSiJliljJjj/ SJlC (J^L>-j (_yjU,'^l TcjjIjjuaJI p jj_<ItA jJILA (_5-tj3 .jJlLi (—fljjjji 

• T-jjL-^l lJL&^i_aVl3.uiJii- ^^^Ir-LlJl (<u I945j l944(_^Lc:(>jj 

(_y3 Tcjjljj-^l r-LlJl JaLSij )«_ijijjj .<ijjQjl £LiiL«JI i_!jj>JI ^L^J ^J^ O^^ 
- (_^Ji ?c-Jji^-x-i3 Ll^jLS *l^j_u pl^*^! L_(ilL?t_a jj_* ' )j.^>Ji CjIj f ( n ^_^ L_uLXi 

aJLc i_aVI 3jl<ji (j_* J-^' liaLiiJJI 5_«^ ^^i ojLh u>^ (3i>^ jIj^I jJlc 
5_iJLiJI 4JLLl1I t-ij^l t>a Sj^Vl j^LuVl ^ 1945 ^Ic jjLa 2 ^j 

Ttjj-ai I 957 jjjUSI 4 (_j^ dJLuJjj I II (_jjjijjJI ^^ I i.^tl J 1^11 (Jlisi J-La 

^_yri-(-(^j I II II ^ ^ I ',,^11 J -1 ^ II ^^^Ual (jSjj idlxiajlll (_yJI r-j^^jtil ^ ''^''^ 
^Lciiiijl ^y^u i^jjj 1 11*11 ^^^j_^l (_^Lu_u ^_^ * JLul SjLlul ^jjUju ^^^JJIj I - Lii-ujj J ( II 

J^ 5jljkljJ,I oLVjJI j-cbjj (_y£Lj^'i/l ^LJj-lII JaLfljV Lal^ IJiU- (jl^ 

.2 4_ulj/_p^ I i)jljLj-a (dl-wt- I c-jl , iTi I jL>.la 
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,j_u£LII i-sji^JI \jjt f.\jj 4j15iIIj 3_uii«JI L^jUlSLol 

(_y^ J-^'^l (_r^ J-i^ JJ-^ "^ O^ *Liiii!l jlj-tj (jLuijVI /oi». (jl f<s-C.jJ 

(j^ (J ri "■^L-LlJl (jLS J_J^'i/l (J_oL«JI (jLs iJlJ-^-JsJI Ojui sljj (_gjjj(j,l ^> ni->il\ 

tiLi V LtAi .(_y:LLi35^l jUoVIj Sjtall,! cjLjV^I :(>_lIjjJI (>l3>L<jj(JI 

clij<" I III (_gjJlj ^ I . >. ^ 1 1 (JLjjji LujiJjj SjLalUI CjuVjJI CjIjj LaJiJl^ 4Ji 4_j£ 
JL_lSLj (JAj i_ajL^I jjlS njj^l Ijui (j-* l1iij'm»j I iitlj Cji J m" i nil (_y^ 43jL>- 

^j A^ill 3 J ^ **■ 'J 4j^S I ntll ^ ' 1J^ '' (_^J-3 (-LajL-u^ jj-* ^J^-^ ^ <>>^tl jJ^LiItj_ul 
.SJijLJI t^J^I (jLlI (>Ujill (>U IjjIj q\£ l^gJJI C-lj '^11 (_y^ (_y:K^l^pJJjVI 

(_yJI i_Jjl ;-! .^ ^tl 7!:_aljj (_fljJl£[j pLajjIj 4jJ,L«JI i_2j^>JaJI j.J-«3 o' J-i^ 

AjkJ JL^I Ij^ (jr'l ^-^ cr4^"^ J^-^ o' '-^^ .Sia-iiLJI jjj^-^'ll (_ajJKj 
'"'I ^j 1 1^ d-aLc ^ ^ . ^ I /<s_^_La (_g3 (jjijjj I JlJl^Ij (juLJIj ij* .^tlj ujjji 
(_gjLaL:L!l J>< »"i iiiVI JL:a-o (_7^ (J^LlUI aIjCo-I ^^\ ^^^1 iS-uj^ 4^^^ mr 

. JjL^JI jLflJVI I jui (_y^ (_5jL<i!ujjVI t-JUJI ^J^ J-i^jUJIj tLiiiii! 

I (^'-^ (^ jJI jJ-^V «LiiiAJI Cj Liiflj j^Iaj jjfc i_^jil l_5 j_L>- 3 1 I ij I nil (jlSj 

(j^ I II -sjj <i_L.«_LlJlj tjl I iitVI ■^\\ i^\ L^^ <"iiiil (jl£Lolj iSjjjLsJI cjLu.2IlII 

. g| MM* 11 CjLjj" I II a 
jltMrii iiVI) Jjljjiil (_yjLUajiII TT iiiU (_yjfc 4_uLUiiiII CjLu.2IlII jsJUk (<ukij 
lia-Lso sLuiAll (_y3 d-iLta S^^SS LfcJiJLJ q^^2\ i_AjS tt j i ^ I (_ylllj (j-»J (j-^ 

jjLoijVI *^'-^" ' "_' \-^^s~ «l2L>iJ,I ^j'' I ' .^tl jLi^al (j-a JiJ-«-i 'Lj-i*- ^'-'-^1 1-4^ 

. Lfcjlj.jjil (2>c ' '' ''"^ Ji I Jj" ' •^i^;^ L^J^ cLlai (_gi ^1 (J-i-aj (ji 3 '' Jj (1>^ 
i<ijjJL»Jilj <ijjj_pjj| Cjljjillj <ijijj>JI oLlIIj ^jjUI Jijij-ll Q^ LJ-A (siSiLi (j^=ejj 
Cij>iJ j_ij>ijj |_^jl -»- '^tl i_i^j>o 5j.^j«^ iljQjLj (_jJI <ij»-L>- (_ji Jljij joJ L^J^J 

' i '^^"1" (jjlill iJiiLajUl, Ij jj '^tl (JjIj>o (_yj2SLj (Jj I jijljJ,l I ^ ."."C". . ,.",1 3j^I1JI 

(_y:L!l JjjJI (_y^ CjLo^mi 3^lj-o \-^ -^J>l3 ^^ J^ (jr^ 4-1^1 Mr^ll jLaS'I^I 
L<kJ-J Jl.«-1J <i_Lj^j'i(l CjLUjJI jjJ till j JjLJ (_j3lj j<u itljlji?"i1l cdJj i-LLITli^j 

jj^VI (_3-<SJI (_3-*J .-iVI ,^"VI Sjjlb (_, I iijLa ji (JLi-ajVI i^jLlISj liJLLifcj 
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.Jj^l 1 g <i i"i 
3j_j1_LsJI I " I -r J I .o I (_ylllj iSj^jiajJIj SjjjsJI £L>-^m CjLS^LiLaj ijJLufc joJ 
jl 1 °i »l (j-* Sj "i I II a 4_«_iLLoj <ij^lj^ dj-s^ <ijjQ]| (j-« *>^ i_P ct^ ^ 3 J** 
3^ Lis Sjujj iljIjjUaJI aJJt CjljLjtA (_y^ jaSljellll jjlSLal ti-jIu Lx-« ^j** ' '..^11 
3^j.^v S^LflS JiJ_^ (3;LiLaj j-Aj iCjIji I iioH (JiLojl (J^ i"ii iiVI lijajjj L^Iqjj>- 

3 ^^ I ,:^ ^ Laljiibi (_yJjJi,l (jlj-iiaJI 

SjjejIu L^ >^-"J' ^-^ p'-^j'j ^i>?^' jLi-aj'i/l I'll ^j .U" cdJi Jju (_yjLjJ 
4jjj>JI juusilxll (_Jj-i (jl » jl^" ' "■ «Lj^Lu-iiJI jLi^al aI Jlj-'ii iiU Lcje-Li-o I LiJI 

<ix»jJaJI CjjIjSLII^I iJj12j 4jiii"ill oJukjJj^Ja (j^ (j^Lolj . 1 TiMHta i_a^ (_jJI 
jL<i^'ii I CjLlISj Ll<-aJLJr"ii III L<i£ ijS,^ Cj^j (_y3 SjJl^I (jIsLtll tjlS i ii j^j-xlu 

3^Jl>- (_y3 «LiiiAJI CjLlISj * '^" (ji ii^ lil'i-ie-a CjL>-jJlJ ijjjjjl i".^ I U" . ..Ij 
CjLlISjJI ojui (JjjjjiJ (_y3 «Lu.2iL! lijallill (JjjJI iJlii Jjj 1 1 A \l ,^"alj L^j » i"i 
4jUj"iiii1 » jU". , ,.". (_gjj| jJLaJLj L^io 3JjJ(J5cjJLi.ij i L^i^ SjsoLlII oLaJciJIj 

i_j "^ J ■' ^ ^ J ^ '^".tl jljL«JIj jljIjjI!! (j-« 

5y_aljj «ljj (_, I iij^pi )«-3l jJI jjl (Jj-2j jjl I al .^ iVI ^^j-o <iJi (_y3 I'l i"i Vj 
i4j<il mil 4-Ujdl (_)l3ljX.^Ll <:lLt jj,l I'll j'^'ll aJJt aIjJxIllmI ijS^ fJ ^ I ,>,^\\ 

iiiJjL»Jll (J^ (_j_^_Lj 4 1 i^^Laj ii_LjL^ 4Sjj<ja jj-<SiJ SjjC , ,.^ ^ '^' 1^ ^ I ,>.^ll 
La i_LlLLii jjl il ijJjLiilLi CjJljvLo 4.Sji>JI f_y^ J-*J ' L^'^ (jjisLuJI <ijj(J ^ J "j 

pjl III" i_gjJI jLl^JVI J-AJ I(_j-I-1^j mil jU-oVI jljjj'll 3jI Jj (ji (_yi^ JjJ 

« Aj -^ i II I ij.j>-i) 5j^Lj_a j_A (jlS i4_(jii2J ALliiJJl 4_i_Lu (j I tl" 4_lL>-Ij I il 1 1 11*2 

(_yj| 1-4^-3 (__, 1^ 111 (_,-l-C fti ir-i a 4_j| IJlJ (_ylllj tjLaJj (j-ujjjJI l(jilr i (_^l 
(j_a j_j_j_^ JJl^ 3_u3jL«_a fO-C-JJ 3_la_<fcLjJI S-jjm 3 ^ IC" tl jo^j SjL^jJI 

I— aj'l I n" (<sJ Sj^LlI Oji^J 4jl im\;-!I iJllljili'lll (ji (_£^JlJ si oUIIj (j-Ujajjl^pJj/VI 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

d-l-C LLl-aJ I jLft^al (j_« 'iililA ^Liiljl i_^i^ A^SK^l <-J/»- SjjLj^ JL^JJLJJ 

^^JS>■\ jL*^l i_^\ 7-jjiju^\ oLsolj A^j-LM^ ii^j^ cjLo^IjlI,! (Jjji^j (LjiLjii 

JLxIUjj ^_,^jL>JI sLiia^l I j"^l • " 3JijJl^ ^jjlX dJLaLiii <LL^ aSJt Cj-i\S 

<i_LJ>.^ (jl£Lal glial I II J I (_5-i-«J ^IS J Mill Ojijfc (Jl oS'ii III (_y3 La 3JjJ r"'^?^ O'^J 
c-jjJI Sj^iij ^LiJIj l^jlr JjJI (j^^l (^"'^ f-* l£>*-'^' ^JJ^ 3 iiiLv 3jj-i^ 
iSjjLjJI t_!j.j>JI SjJLS J^Li. i_Jj^l (jj'j-^ Ijjjic (jJb (_ylll J^Llil (_gj|jjjl 

(_^ 3< J Mill tfjui Jlo ^LiiJV uijlJlSLoVI L4JJJ (_ylll 3JjjJI (jl jlpll tjl^j 

eL<ia_flJI 4.>-Lj/ f_^ (J^l£LIu (j-^ 3£jjLA (Jji eJJt CjjISj iSjLaHl,! CjuVjJI 
.-.^^^ Ct-'J' CjLjjj/LsJIj Cj Luj^pSJ V Ij a£L»jJIj ^I .^"VI cIiLlISj uJ^ Ju<iIL«J 

ojIs 3Jj.>JI Sji I ii-v (jl tixx>-j .ojjLso (j^lx-1 V I ^_' "■ Sjijaim cjuVjJI I jj** 
(jLuj I _iT I II ij (jl ^1 (_jiLu^ jjjJ I jL>oVI (jLs t_ijj>JI Sjl I ii-»- SjjiL^ ct-'-*-^ 

jL^VI liiij ■"■ j""'l oL^IJlJ (_yJI (JjI |_5JJI j-al^l SJjjsJI liJJj ,j^ d-JitJ 
i—ij-jkJI di^jJl Jju (j-ujill (j^j IJlJ i_gJJI c-lj '^11 ^ j""'l I jiSL&j ■(_jILi-i£j I III! 
j»Lc JLLo sLiiajill (_j^ jLv (jji^Uj Sjjj^ 4_La j.^uS <_jjL>- i_^ JLJejIj i«LiiL«JI 

. 2iol^ ^^2^ 3j>\j ^^ J I Llj>2j 1 987 (_^ 1 957 

jL>oVlj Sjcaim CjuVjJI '>uusi>-^ sLiiaAll (JjJ I " I i Ml Jijitll ijJUfc JiLi-j 

(_pj ^ ■^ I" -» " iJiiLiLiLij (_y3 "il^ <"ii II Ij ^LciiAII j_)-*^ <iijL& /y_oljj 1(_jILljj3jjjJI 
i_ajL^ ct-^' ??-*'->^' i-dLcji cjjIS •iSj'^ < mllj (_, ol 1 nil i>LjJL>- Lj^^ L^J-^ 
J5_«_i^ I 3 ^ J l-^j (.7^1 (_pi MiU )«-o (J-ouilIlj sLuiAll oLlISj ^^jjLij (_jJI Vjl 
Cj_jL£j t Jij "r ( 11^^ J iJJ^" ( 11^^ J (_^_ui_L>-j (_5j^S^j_La (JlLa ^Lciiiijl (_^l (jLtuJj/l 
»Lla_iJI 1-al Mi<"i Milj ^1 .^ ^tl jlj^l J J Ml (_^l i_2J4J (_ylll ^lj_JI ijJLuk 
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La jjfcj ' j" ' J ' "' J JJ '•^" J tJlj'C I rull c- M U" . ..VI jLi^l ptxijj ijJLuk iJJjlSj 
/t-aljj liJUji Cu\h^ . Jlaj (j^ jl» i~tu( iiVI /t^ljj (_jJI (_,ol I ritl 'Lj-iLjv (_y^ j^iaj 
4jj.;t±Ilj SjjjJI <ij»-^iil pt^ljJJ !(_, oil II 4_Licl (_y^ jj. "' J *'J l5_J?^' jL-cajiJ 
JLvl J-Aj i-.VI ,^"VI jLiSi ??-*'>:' '-iJLijiJ . (_gj's I inllj (_yJjJ,l LiLiJLa. L^j 
CjVL*^ (_y3 Sj-u$4j<iliiij <ijjJLa J^l^ ijjja^l (_ylllj sLiiaAII j_^ jLu tcjsoI 
tixjJIj Jl .^"Vl jLi^l (j-a 3jLu^ S'C j Mil <iK (aJL«JI Jajjj ■~»VI .^"Vl Jjjjin"! 

/tjLi iLi^LfliUI ^ '"ij3^\' (3 ^ ^"'"' SjljJlc uLiia j_uj S^^ji. al ojuij .^ 'jjj ■^^^"^^ 

. 4-o-^j All I cLl4-i^IJ 

i*L»iiii!l /j_oljj (JSL! ^LolSj ^LoLJu Ij .^^ ajl2j (jI * _ .* .-^^1 (j-o 4JI f<s-c.jj 

sLUiiill pj_alj^ (J^LJiij j.^j^ JS i"i I -l-^j-^ ■ jjl LLifc III iiLUI (j-a (jjSj Ji^ dJLs 
(L^IjL&Ij aJtaHil uIjLjV^Ij ijIuulSj^I jUoVI ^ J^ U^i f ^ cr^' Cr'j'^' 

Sj^LLo «GJlJe3I (_^ JJI jj u". 1 1 ' joJj (jl 5y_oljjJI ojui ^^-»'> (J^ii- (j-o LuSLfljj 

,(_yJjVI L^lj ii II (_y3 «LiiAII f_jjs (jl I iitVI 

(_yjj3l LoLc (jj^ mhII (_y3 tl-LiiiiJI /j-olj-J u-cajtlo (I - I ) (JjJljsJI j»JL2jj 
I _i I ii-»- "-l^JJj J^j I l-4J-« i_p I— si J-ifclj tcjjLjj sLiiajiJI (_jJI (jLxjijVI TT^J^ (j-« 
CjIjL3.V1_i 3_4jL3 (2-1) JjJljsJI ^Oij U-Lu i^lJj_JI 'Ll£: Ijj |_gjJI aUJI 
(j_c «Lj_jJL»_a 5jj_co Q^J"-! (jl x-tLaltxAiJ l_»_a ■ o ^ * J ^LiJaAII jj-^ (_^ «Lu.u_u^l 

1 i ~l 1 ■>■ J |Jl_lJ (jl liJJj JlJLJ LlI (jSjUJ .^LcilAll (_y3 (jjLjljVI jLsoVI ^i-XJ>- 

(_yjLlJI (_flj-aJjl (_y^ joJ (_g JJI j-uSLII jLsoVI I Jui J^'-^.^"ll ijji »(_, I'l^t i_2jjilli! 
. ^LciaAjl J '^^ (3-'^-' ^^ 3 Ct-"^ S^P^I (_^-*^J *tj>^^ I JLA (j_a 
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1978 ^ , 



6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 



tU=i)l jjly 1-1 JjJj 
U^l ^^^OP h\^ JA 





jjii 


o;^; 


ajjj; 


(VUjJ' 1-1 


f^^ 


3 


^ij'^i J^ ji-t- J jUii j*! 


1958 - 57 


^j_Ji ,U-ii 


^^"_?~- 


1 


38 


^i.j'jl ^y- jU- J i-l» jLji j>t! 


1959 - 58 


ij^^l oIjV Jl 


,jA^< 


2 


3 


^•ij'jl Jj» jLji J'>U=! 


1959 - 58 


Sj,ai oLN Jl 


J^Uli 


3 


5 


^1^1 Oy eUiJl ^U^ ^Li 


1968 - 60 


Sj,ai oLVjII 


9-5 ..« 


4 


3 


^; ^^- - Jj-Jl JJ.i 


1959 


j^^^l il^NI 


3-ldLl^ 


5 


6 


^j'^\ Jj» ,Ui ^ij jyti 


1964 - 61 


i-J^^l .UiNl 


J.^y 


6 


9 


Up Jj>U 1.L^ ^1 ^aa- y_y^' 


1965 - 61 


iA^.A\ oL'i^l 


^:j 


7 


26 


,U^ ^ijji f ^j> U ^Nj_^ j>tl 


1963 - 61 


ij^J^i ^UNj* 


^jy^jf 


8 


11 


A_lf. Js^l ^ ^^ nil Ttla— jJjvaj 


1972 - 61 


iJ^jll ^LN/jIl 


jIL! 


9 


16 


i^>I ilj_^ J>t! 


1983 - 61 


^^1 .l^Nl 


w 


10 


16 


e>| ,1^ J ii^-^ ej 


1973 - 62 


^^1 .l^Ni 


^jt- 


11 


10 


.jlWj j,^lj i^Jl ^Ui j^ 


1973 - 62 


iJ^^l ^LN/^Jl 


r'-jt' 


12 


11 


^1 J» Oill' JWI ^1 


1968 - 63 


^j_ll jbiN/l 


<14-4)U^ 


13 


2 


sL^l J ^1 


1966 - 64 


^j_ll jbiN/l 


ij^^ji 


14 


6 


^rijSlI ^ OljsWj ^1 jij^- 


1969 - 64 


^j_ll aUVl 


^jj 


15 


12 


jUj,^ IJ^ jlAll J jUJI 


1966 - 65 


Sj^^l oLVJl 


^-'^ 


16 






1967 


j^^' .l^N' 


Jiii^ 


17 


5 


fif'i tA^ i^i ji^ 


1967 - 66 


i.x^^l oL^'_fjl 




18 


7 


ai'j ij^ ^1 j^ j» j_^ jijii 


1968 - 66 


iJ^J.1 ^LVjJl 


-^'>) JJJ^ 


19 


10 




1976 - 69 


j^^l .WNl 


24-15) u J 


20 


2 


>;_, cijiMI 


1973 - 72 


iJ^^l ^LVjJl 


(11-10)^^ 


21 


2 


;^jli jt-j ^ ^u 


1978 


Sj^=J.1 ^LVjJl 


("-10).^.« 


22 


2 


~Jl jl» gi i^y:. ij^l 


1976 


Sj^xJ.1 ^LV/^J1 


j^ii 


23 


2 




1977 


;j,ai oLN Ji 


^li'j 


24 



9^ 



^90?"^' <-^'^ cUoaJI 



i-LiijJ; jji. J i_-ijii oijj-'Ji 2-1 Jjj^ 
1996^ 



JH-l" 



^^jj) J;UJi i_5iyi ^jjU jji j:jU=! 



1926 ,.L.16 



(V2 j^ UJ ^-^1) A-4 ^UVi j^jjL=]i J^l 



1 942 jj,_ 1 3 



- - -I -^-ii 



J.^'- 



-i Jji JMt! 



1957^^14 



jj_^L-S'i ^UaII _r^i - ^.^' lSj'-^ ^tJ'J^l yi 



1958 iW31 



LjIJ i^-jajl j jljvijJJ Vj^i' "^' cLljl 



1958^ji-il 



3 - iLw_j] |,ijjil w^' JJ^i J^' j! J--'" "^J^ 1- 



1959 jj^i4 



(oVU^'i) o-dl oU-b^i->U ^L^ ^ Jjl J^U=1 



1958 



- ^j^ji L,^j^' J^ jj^ jJ.j^^ ^Jj 



1961 >J12 



i-t>ai ^iN_t)i 



1962 



■ (LijJl J ^jij: JUJl JjJi 



1963 ^,_ 16 






~->^ Jl J^ 4 - ^> jjT^I 



1965 ,,L.18 



i-t^i ^i^yi 



12 
13 

TT 



^> ^U^ ^ Jji J>U^l 



9 - Ujj -^^1 - j^i tJ=^ ^ ijl 3^y. ^ i=j^ Jj' 



1 968 , 



y^\ Jp J3 ,.^ j OLw| Jjl 



1969 jj,_20 



jji J^^t! - (Uili JL- J^JJ ^^1 



1970j,J24 









1971 J.^.119 
1974 



I ^Uv= j^ jji - ( 



4^jSj yl eUie a-kjlj J j^ j 



1980 jj J, 18 
1984 



1984 L_,i 



l^.S'i ^^j.ii ^i^i ^' J^^l 



1985 yV 8 



jUl ^yiS ^U 



1 985 ^vr- 1 8 



<lSJJ^> ^J^ 5^-^ -'J'j Jj' ^'^ 



1 985 ^^,_ 1 8 



l.^jy) jy- 5^-^ ->''j ^^* ^'j^ 



L-jjl^o ^^__^a'l sL^jll ^J^^ ^ 



1986y_u,28 



i. jJ_jaU ^jl-L. 5)as: Jji 



1987 



- jii ^U^ _^ Jjl j)i=J ^"'^ 



\\ J ■>UIS' ULt ^^jii jUJl Jji 



UJl iJ^'-J' aiw^' J^ ^rij-^ 



33 

" 3r 



O*^} J^^^ ^^r Jj' ^^1 






S-M 



1995 Ji/ 
1996j.l.16 

1996 J,: 
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»1»S^ 



I 






JLi-l LoJ-Lc: (jl iii'iVI 4^lj i^gJJI (j,-«i«JI (_5J.al!l 

Astronautics CjLuLxiiAll j] «LiaAll a^Iju ' ■ ^ \' 
jl -1 '^.^tl j_yi 'iJyj'-a "i^^ lSAS^ (.7^^ j"« il'aj L^ 
sLp-Vlj sLajSUIj s;L)^Ij iSLulSLuiU Aj^^LuVI 

diljl in U I— 11 I II -»- (J i"i" CjLLjLtia.^1 -1 I '^ L^ 
lj^\j I jj""' (oSLaHilj 3_uLUaiiII CjL^j oil Cj I J I jj, I J 
4-Jjl <i 1 11 tl aIj^'^/I ISLuI^Llo ^jlr 3I l-^' (_y3 jJlju 
3_iJ^j_ll (jrt_i Jl .^~Vlj .(_^Vl ^o^LjslILIIj <ij^jl]|j 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

4^^L«j>JI cjLaiLail * J ' ' ^"j -' J -1 ' ^"' (<ij .'"iVI .^"Vl A^i^ (JLa^ jjij j^^laj^lj 

)«_3jJI (»J-Lc (JLa_o (_y^ ojui )«-2jj iL^ljljLo (_jJI CjLjSjJ,! ojui (Jji:>o (_^1 

idLUa-lsJI (»J-1-«J (_yil.J-lilJ I t—l^l i«LuiL>JI ^>-j3G iJli^O a1 I ri-val ^JS>- (<i£L>0 

(jjj_i_i LSLljISLlo uJ^ juilltjj L^^Ual a^LlII ijjuk aJi^I (JLsJI ^ *jj .' j-*j 
ij\ »_^ljJI_j .5_jLilI (3;!^-^ JS i"i I a\ im-v^I jsjla 4£jjtj j J Till » jU" . .." (_jlillj 
«L«jji^ (__)Ioj Vl (j-* 3^jJl5J,I a\ I ri-val cjljLtu^ i—iLtujcj dj^LiJI vIjLj/IjjJI 

j2j_a 1 <i jj iij I II (j-oj I (jjjjA_LJj_ij£ (_yJI <iii3 (j-oj J I jS (_yJI j^^J I JL». 
Jjj^^l (_y3 jji JL>JI 3jiaalaj jLsoVI (ji VI Oji^llj (-JjjlIIj^Jj^VI sLaLlII 
3jj '^^ cl!uL<ji:>JI jj^-- ' * jl-^"' ' ""' (_jjJI 4jJijJI (_yJI 
La-jJjjililj aLlII (>Li 2L3>L»JI (_yJI ^Ljia La jiaJjl r,e}\\ jjl JUill ^J 
j.4jII JL^I I Ji^I 3-uj<Lj'b/l (»>L«JI 4c:jJt5c^ (j! j^l^Ls i^LiaiJI JLse-o (_y^ 

liLI jjj id-LjjIa cjIj i I III 3^j^>jLAj <i>-lLo L^jjjl^j i4jjllL2j j^^i^ L^Jj (_,-* 

j<s_<kl (jl (_5-'kJ ij_iLc JS i"i t <1jJLlII dJa^jaiil LxiaJi ' ''^^^''■~" (ji » jl^" • •■ 'j 

(Jjjjsj fj^ i» <i"i->Jll T"!^?^ ijj iilo-is a^LlII (_5i^ J , ^ -»" 1 1 jji jjj jaJ i^JLaHJI 
5-a^>ii"iU (JjjJI (jLa LLlbjj^J I'daJciJ LAjJe-cuJ Cj LlISj f_^\ 4"i-»- jll A^ijiJI i>J-ifc 

J I IMP J'C l"l_l dj>-QA L^IjUSO (Jj lA^LlJI (_5i^ j^l^;*- 3^LSV ij^JULlS J^>iJ V 

j_j.c iL^L«_aL^j L^IaIjla jo^ (Jji^*^ dri'-*-" '^^llII j<sJL»JI (JjJ (j-a Lijl <il<l 
(_yjLj LLA (j-oj iCjl—LJ-illl eJJt (Jil aLoI I j A".S ij ^^^|^:>J| JLiiiil f^j"' L^l 
(oJLc. (^ Ajjjil <ila jbV j^i (_yji (.7^'j Ll».^jjSJlII CjI jTii III 3 j'^a 3_io i^l 

Jljj V (_ylll SKmiILi (3i»jj ijJuiVI Sajjui L^JSLIj SjjLc: 5t><^M ^ ^ j^ 

;j* 'Ij ^ H LLajoij^ 1 1 j** (jLa tj"^lj . Lls- jJjJSHJ I «_o (JjiAj I JLo u^^ i5Jl»-Ij 
, 3 Mi'^LcIl SjLjLlli, 4_i^ (.3-'^ "^ 'j-*' j-f^ aI I ii-v'^l JLjfc ^^j.^ (<iSL:>o (_7J-II 
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:4l>LtJLi 3JUJI ojtjk 

3^ '^'^ Ui^ O'^ d-L^a'^l 3x.J_tuJI Ojui (_yil3 (_y^ /n I r|-»JI jlj <i'( III (jlSLol 

/«! I II -»JI 4_LlS (_yJ-C SjijLLaJI Sj^l eJJt «L<ij^ (_iajjjj i(_yi^l (_jJI j\j o" i nu 
.j_>i>j3l 3^J-* ll>^ oJlJlj (ji^ liJJjij p I ii-a-ll SLLuiJll 4^j_cuJI jlji2^j 

j_ljLj Lli^sJ )«— ij Sj_Lj£ 4^j_ijiJ Liial (jjjjeim m in'*JI \jJt (jLs I'Ljj^j'ill 
ijLfl ' I i'"'J ' " (2>^ ^-liiLiJI SjijLLaJI Sjillj d_uiL>JI Sj^ 'Q-*"' 'I '^" " (j^jj^ 
Sjijlla 3j^ I ^'"- /jLJ-cJ tilx-pej «Lj^lS 4^jJlJ 5j-;Jjj d-La^al ^ i n-xJI 4^j_<ji Cj-iIS 

.4jjljJi,l 3^j_tuJLi 3x.jjaJI tfJLA (_j <i I iilj 

, u ^ , ,.j p I ii->J| (jLs 3 ij I u 1 1 3^j_tuJI (j-« (J^i p I ii"^l S^jjji ijjjls lilj 
<l>-jjij 4jjIjJ1,I 3x.j_tu]l (j-« j-:;^! /«! I ii-»JI 3^j.jj< lhuIS lil Lol iQ^j^l ^^^-i 

f_j I 111 J i4_iji3j'2l 4^ jLsJI 3!-^ Cy 1"^'^° j I '-^ ' J (jl (j$-4-i (n I ii-»JI (jLa «Lj^l£ 

(jLs iij^iaVI 4.C.J.LJJJ 4jjIjJ,I 5^j mil Cf^j .iij^l^VI 5x.j 1 n 1 5x.j 1 nil LdJj 
L^ (jJj-jaJlj (jyjJI 3^j-ijJI (jyl^ 4 K i"i (—iajjj u^Lciajj IjIjla ^-'^^^ ^ ' 'i">JI 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 
^U«)it ^yt§ "^jl^t <W>Jt 

l_j I n't J (_gjjl J j'-*-* C7^ ^LSji! S^j^LII 3^J_tuJI JlJJiJSO L'l'c$-«U LLa (j-OJ 

g- "l i " (_y^l 5x.j I rill L^Ll I Ip j-ajJLj L^ j^jjjj «(_jjj^l Sjjljiil 5x.j I nil)) 



_l5_ 

t_jj_ii J_i^L>J (_,_«_upJI jJLaJI tijLuJ (_yJj'^' ^''J^' 4c:j-uJI (jl jf 

:4^^L«JI (j^ ^ 1-^ «J 

,«Llx^j2| 4_ujL>J| ^>^L3 Clx^>tJ 'J-^>- ' '^ '^ ' " * f*^ I n"^ «Lc^^_i_u 

Cxjlillj l^p^^lp 6378 (_gjLjij (__)^j Vl jjas ' ^'^' (jLa tljIL<jiVI Jai- jj^j 
7,9 Jjbu ^Ijl^VI Jai^ jJii 1^0^^ liUojj ;^o/^(o^ 398600,4 J jUj|^ 

.4_ulill (_y^ ^p^^LiS 

jl j-x^l Jilo tl>^ 3^jLio jjjj (_gl 'lS>^ i_2^ic. (jjj ,__)l3j'2l C^l^ lilj 

(j-SLal I jl (__>iij^l TT Uin jii^ iXh'-^ j''^ Lt^ j-*^ 3^^! O^^ "^^ 'iJ^j 
Liiljjj ij-j^ 3^jLio Jiijijaj (__)l3j3l ^jv (2>SL! .4^j.jjJI ojui (_yJI 'J II ' ^_'l Lll 
(3i*3i lil "^^1^?^' j-i^'-^ ijjj>o ' u ^ . ..j^ sQ^jjji ^^ I "i.^ll J -1^11 j-iflj (_ajjji 

pLfljjl (_yJI i_aiLS SJaLj)^ ij-*^ 4JL3 j_yjLxii3 /n I n-v jj^^l JiJ-»^ cdJ jjj 
<:LajLS_a CjJljxj J (_jJLlIuj y^-LLUs (_gjj>JI i_2^L«JI I'l 1 n (jjSj i^J;L>- (j-<-«-o 
(_yj| d-La Tj^x^ jl JJl:>J,I tfjl Jla (j^ JJ'^ JI-^j^ <ij^l \^jjuj ^ 1-^ * j /<u i5j_ij£ 

pLJjjl JLi^ 2j_LjS <i>-jjj tjl .^^'11 ^^^ «I^4JI 3^jLio I'J^J .7C_UJlAll «L»JiiII 

^ in-*JI ^Lia^l (>SL4J JLill J.JJ---U (_yi^ pLfljjVI I jui (_yl^j lJIa^^ 200 
,4jJliJI (_y^ ^p^^ij^ 7 , 8 i-Lj S-lS^I 3x.j.jj< <ijLLa^Li Ij>jI J 'j''^ 

Jj.ja_0 (JJ1_l!j . (_>l3j3l <ijjjL>- (j-« Cj^i^VI ^ ^ I '< . ^ 1 1 J 1^11 » jU" . ,.jtj 

<_iJlJtjj Escape Velocity di^iaVI 3x.jjji (_, o . n" Sjjjla ^j-^ J' ^t!^>^ ^^LLs 
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.pLijjVI I _. I ri -»- (_fl_Liitj u^j^\ 3_uiL». (j'^ IjJaJ pLfljjVI I _. I ri-»- I j" -1 J a 

(_, 1 r J i3_LJLiL!l (_y^ l^p^^ij^ 11.18 SJaj I fit I ojui i-Lj (__)l3j'^l -" ^' JlJjlS 

IjJLa^ij^ 11,01 O^LsVI icj^ jlu (_>:=jVl jJa^ ^ >">Li^ 200 ^lijjl 

(j£L«j V "tJLfl JL>JI ZjulA^jj iCj^I^VI S^jjji (j-o jj^I ^j^'aJ <cj.j^ ajI U^ I 

t5-g.J I ri II aj-it (_yJI J . ^ " I L^_Lx_»J (_5JJI l_SJLaJlj 3j5jJi,l pjl I n'l (jLuJLA 

.(jloj^l TcJajji (j-o (j-^JLA P^j' L3-^ SjLc (jjSlj Cj^LsVI 3x.j.jji (jLs liiljj 
* ^" ^ U . ,.j" rt «Lc^^_i_o ^^ As " g ^^^j^l (J^^^ (j"A-«-« jl^J*-* i_^l (J^-i-^^J-l >-*' 

5x.J I rilL jljJil J'C r°il JJiJtljIJ idl^l^VI 3x.J.JJlJ (_yjj'^l 4jjIjJ,I 5^J I rill (j^J 

J2l L^JSU (jyJj'^' ^''J^' 4c:j^l Q^ j-i^l ic:j.jj, (n iri->JI (_yla^l I jLfl 
Ijl I ri a JljJcJLj 4_(SL! S.ijIoj'^I 4_uiiL>JI j^JjG Cjj>o JI-^j Cj^I^VI 3x.j.jj< (j-* 
7 , 8 (J^i 5-g.j I II II CjjLS lil Lai ^-^ al :tl » U^ll ■ Ljialjj i-Sjju Ljljiajj 

^^LU^I Qj£lj i_aj) I „''\ 4-ullll (_^ 'jIjJ.1 (jr^ *Ll4J(_yJj'i/l Jl^I (_yjfc3 i^p^^ij^ 
. «l-LuLA ijli^ jijLj ,_)l3j3l (_yJI /n I ii->JI ■ I'-' ^ • '■_' i_ajjjij ((Suborbital (_gjl jlo (Jj. 



: L^Lj fLuLiia^l ^ 1 j ill 4-i.uiLui'^l j.i<2Ll>JI ^Jlxj ^I Li-i$.<aJ 
, , , «LLL«_a «L*^_a ^j'^*^ * 4_La (2>^>-4-i jl J^ 

.4jjjL>JI JL^c-a rjLi- jl L&jlj^ (_yJI Sj^j-il J-*^ x^jlaiuu (-SJlsj 

(JLjijI I » J I U 1 t jljlil JljJL>0 /OJJ I-4I0 I » J I U 1 I J d -1 jl I 4jL;LiL> (_5i^ tLLiS 

.4JI ^jjLiiAJI Sj^jII jI (_y^LLi^l j.^1 

eJ~^ iL^jJI * J 1-^"' ' ""' <Lj^j_a -■ _; 1 ' ^" /tuj ^ 1 jl I . ~ 1 1 . 1 U" ^ ^_,i^ ^^J 

<^joUII ( ijL^tjjl ^^* * *l^j^l jl ^Liiiiijl JJ-* jjj '^"^ (-lulS *l^j_u (-iiLtlLaim 

<1jJI J^jJll <_2iL2JI SjJlJs JJcali j'^jJi.' fl-^jb ^rf^J-'^' OJJ (jJ-^ ''-yi 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

f_^\ LoLxj ?7_j-^ (jj-^ J' '"^j ' '10 1'lll 3^jJiJ>J,l i_j£lj£ Jl>- I ji J -1^11 ^1 «Ll1£ 

(sLMt £t^i^ MLiitJt tiiLSj^t 

(_yILll f^l-^il d-t-Lila I _. I r|-»- plj-ll d-cltAi- (_yJI "AjSLuiAJI CjLSjJ,! -1 • ..^'"j 

JUjjkUl uliL^jIlj 3_uLiaiJI jjLuilj 3_j£:l_u-aJI jU^'!^! (_yjij 'L^jJj Jj-t^ 

.sLxiiill cjLLija^j SJjjiUI j-fcj 
(_, Ir (_P=J^' J>^ JJ'^ cjL^j^ (_yjij iSateUites S_<^Lu^l jUkflVl -I 

(iJlJ JlIo L^la jjlUl Jl^J J I ,^"Vlj c-M U", ,.VI< jjlaj'^l i_jSjSLl SjLc 3 I ' ^" " 

iJiiL^j_a (_^j tuniuanned space probes 4Jj^Ul j.^^ <UjLu3^I ljIj nnll -2 
aL^I >i^! (_^ L^L^j (maimed space vehicles SJj-ftUl ljLSjII -3 

, ^LiiiiiJl ciJ^Ss_aj j^j^j_uj ^iJ^l ^_^_A 

(_j_Lc (Jj_^_Lll (JiLo I L^ aLj-SJI * J ^-^" ' "_' V jl (jLxjijVI (_yl^ Sj^Iai- (JSjIij 

.Ttj^l Ttlajj) ct^ iJlJj-i (_^\ 'L£.^j^^\ /j-cSLjIs 4j£jJi,I I j"r. ^i (j-*J 'r'i^^' 

(jl Uj"i r.il jjLoiJVI 3JjL;e^ (_P-4Jj space stations gl i.^ liTI ljI U-«. a -5 



LoJ-LJL^ dJJjJj l,_)l3j'^l (_J^J^ Jj-^ (_y^Lu^l J -1 ^11 jL'-'^ J-* j''^' 

<L2J->JLa Al-^-a ij-Cl p 1 S" t LuLb ^ ^ I" -^ t I CjIjIJlII Cj La I JiielLui I jj^ CjJlJ^eILi 

ji jljJi,l pLfljjl lJi£jI<jj ijljJ,! (j-* ^^ I '.^tl J -1 ^11 L^jjj (__ji>j'2l (_jSjSLi 
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tcjIoIj jjt Lo j_p I j-x^l 3^j-<-o CjjI£ (__>l3j3l (j-« i-ri^^ j''^' O'^ 1 olSj 
3_Ljj_HI c.\t U-,,.VI jLj^ta iLk^J |3."" CT^' ^''J^' S^j-uJI SJjU^ ^ 

jjjij ^^JS>■]^ Lifcjj^j jljJil d-SiaJJil (3_J^ CjLcLji SjLc cii^^ J"-*^' ijJLukj 
aJJt^ i L^^ j I '^~ (_^1 ^ ^U'l I j3_J^ <iJi Lj/ jjUju dJJjdj i(__)i3j^l (jljj-i f-a 

^ 'Jjj •^J^"'^^ '— ^'j i~<VI ,^"Vl jL^I ^^^ 



Low Earth Orbit j--^M' (<piljlll jt^l 

(2>c. <ll pLfljjl ^ . ^ a ij (_yJjLi jljdl '-SjJiJ SJLsJI aJJt (_y3j bjLUaoj ji iIUjIj 

■J 1 ^11 4j (»3-Sj (_g JJI TT I riU jl JJJ '^"tl 3^J i_JJ-0 jljtil pl-flJjl JJlXJJ 

(J-Lcjjj J 1^11 -'J ^ J I ujLiajj jl jJll Oj^ o' ' . 'J ^ '-^ ^ ^ (j-« L)J^ Jlia til! jjj 
^_^lj^u j] jJ_aLjajj i«L»j^ cL^Lola jj-« ^^ '^ ' ^ -^^ ',^ .^^Ati jjj .^"tij rr t fill ^j-« 

(3^1)) j-p.'^l ^^\l U". ..VI Lij-Ji^j ((2 - (3^l))j « I - (3^l» 3-j^Lu-iiJI L&jLi^l 
^1 1995 Jjj-il 5 (_y^ «3 - ^3^l» ^'-l '"^tl j ^n\\ Jjj|j.jj,| i-,SlUI JlSj .((3 - 

j^j\jS 700j dJaii (_5-iJl (_y3 l^p^^Lp 250 (j^ 'l-cLfljjl 7-jl^pj (_gjLLiajj jl Juo 

. 3.Ll3j 90 J^ (_>^j'^' J^^ 31al^ Sjjjj (»>2j5 I LfcL^I (_y^ 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

(_^l 4_LjLo (jjSj (jl jaV ^^i^"ll Sj.4».i (jLs jl jJ,! I Jufc (_y^ j-4^ (j^ ^liu 

(Jjiaaalj ij_u^ pLfljjl (_yi^ (jjSLj (jl JaV j.ji2JI (jl L^ i5j_uS 4jijlj_i (JLxjiiJI 
j_«_5jl (J_LLaj cdJjJj .Sj_<IiLj_o I I ri tj^ 3-5^ ij'^'^' iSJt (_y^ j-4-i!l j-«-i (jl 
l_gj" I ri a (jl (_gi i^ljjjji VI liai- (_5i^ (JjLo jl JLo ^^ ^J^jjil] \jJt (JlU, (j<-iii-i'>J,l 
tfJUk (_y3j . d_uljILijiVI SjjI jJI |_gj" I ri a (_yi^ (JjLo jl Jiil I jj" )«_Sj (_yjJI SjjI jJI 
(jl «Lks.»-^La x_a sLJljjJ (J^L>- <Ml>^ !«_2j (_yjJI (JIsLlI,! j_«ill (_ylaij JLsJI 

(_y3j sIjILjijI ilai. SjjIj (.3-^ ■■' 'j I** 7' .' ' ^J ct-*^^ j''^' lJt!-" "'i):? '^J 

. Loiia IjIj^ Ui^ JL^I "J-* 

Polar Orbit (<|fJ>iUI jt^t 

S-aJiir" I rill jLi^VI «Li^ x-iisjjj ijj^jVI (J^:>- pLflJjVI .U , ,,j" ^ jl i ^ j aj 

jl jj,l ^"a J 1 ^tl JjJJJ I I jl^CT 1 3_ljl3j'i/l S^^Slil (_yjLLiiiII TT I iiUj jl < Ml" I n^U 

tjj^l * l^JLlI (j_a «Q:>tJ ^^y=ijz\ Jjj3 l-4-Lu t(Jl t rill (_^1 t )^_L>JI (j_a ^^ .U^tl 

(jl » J U" . ,.j «LJl_i ^ . U a jl Jla (_y^ Jj'^ lS'-*-" J-«-^I Jt!-*^ liJLI jjj . j_3>-^l 
jIjUI pLflJjl j-ijJJ • La Cj^j (_y3 S-LiisjVI Sj^l Ttlajji (_,lr 3iai J^ Ju^^ 
(J^\"n iiji^ IjILajj hS 825 ((dijj J ( ti)> (_j t II \j^\ jLt-iiuHj-u 21 1 J '^l AjLjr" ( nU ^^ <U^tl 
«lI JLi^jJI aaj^_<Ii (_)I=j_c ;«— LjJJ '-"J:^ 26 (_ji L^i^Lj 'Ljj^j'iil S^^SJI J-i-aj 

.CjI^P^jJj^ 4_uL<iJj 4jLo ^:»-1 
'i^; J^ ' " ^"^ 'l-«-'^>I Sj^l ' I'-' ' "j" " i—SiL^ (_jJI ^^ I '..^tl J -1 ^tl r-LiJeJiJ 

■ sLiiAII jv^ljJ JJ ^■^" (_y^ 3_ulilJI 31».jJ,l SjLc (JTUj diljjj 

Geostationary Orbit^yriljAAJthilLNJI jl^ 

(_gj"i III a (_yi J_La (_flj| 22 piijjl (_yl^ j'j^ (j^l (jr^l-i-»^ J-*^ (J^l '^1 

LaL^J jIjlII Jlj* (_y^ 4_i >UI A~^\t1 Sjsj^l icLjjJI JjUj «IjIjj,VI Sjjb 

jl Jiil I Jui (_jJI (Jl^ Ij-*^ (ji-S Lui (j-aj • uijjja^ iJ-3^^ O^j'^' o'jj-^ 4^j.jj/ 
«LS_Li>Jlj i(_>l3j'iil (j^ 4_ujLA <yx2j 3>^ LaLLA jl Luu JJljJ 3^j_cuJI iJjL^JJ 



S^ 



j3j^ ''J^ ij'^ cjVL-ajl Tj-i 4Ji£j (JL>JI ojui (_yi J 1^11 j_pjijj i^jjioj^l 

3_LJK_aLi <i_Li Li_Lj LijtJ liJj^K^jI (_yjLkj^l jj^ 1945 aLc: (_^j 
3_j^l_u^ jL*^i Sii^lj (ji>^ ll>^ .-<VI .^"1 S'Cj Mil I^K S.ijiaj'i/I S^^SIII S-iiaij 
i±Jj L^j-o (_p (_ylaj(j tixjjEJ «IjILj/VI liai- 3^^ (Jr!-* i— ill 22 pLfljjl (_5i^ j I '-^" 
I '^ji "-AH^ '-*^ i(njJj>L^ jljLa)) jIjII IJui (_,oiii diijjj i4_L»l3j'!^l ajSJl 

Ijl^ 4jj^ cjLaiLa '_■ I '^"j 4J1L3 i(_y^ljJL>JI cjLill jl j-o oji-J IjiaJj 

JjjJI ^IjJ (_y^ SJLlLiill SJU-jJ,! j-j1«J lilljjj i<ijJI 4j^Lu^ jLaS^ J-<k^ 

(_yJI 5j_i_L^ J l_<tS Lj J '^" cjLaiLS cdl^j Ja^ Jjj (j-u-^i- J^>i '-i^'-^^j 

;j^ . ^ 1 1 J (LjJjjI) I I ri tJ-^J Sj-ja^m CjLjVjJIj I J I I|J|J (_5-Aj iCjjQJI jI J-ll 

^ ' ^ 1 " ^ (<s.ja.j>JI I Jlj* (j-* LaiLS 3JjjJI cdlx-i tjl i^j^jju^l (j-« o-^j 
«CZ_4 3Jj5laJI SjjiriU»(_, Miroll <_aJLaJlj«4-(jLjjl))(_yjjijj'i/l i_2 jLlII jLtj!vU 

jUiil I 4iSji» (j^ tit^l ^;i«lt JM^U 

(^j^jsJI i_a>L«JI 3j5jL1o jjiitj jlj (_>:3j'i^l (j-o Ij>3 ji^l j'^jJi.' o^ loK 
(_gl i|_5j.^l i_a>LiLll ,j_o Lu-uiJ 3.1l3jJI S-ILjII (_^ ui^ S-JjiiJI i^jIjIjJ,! 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

ij_4_2JI dSj->^} Ij-j-j-^ LSjLc il^^JI 4^jLLo iJj-4J V "-iij^je-j i_gjj>JI i_a^L«JI 
.J.IL0 j-Ll^ i_aVI 3 I ri o-»- ^scli pLfljjl (_yJI jiix-i ^ • "■-'"' (_g^j>JI i_a^L«JI (^SLIj 
^^1 -, ,^ll ^. ^ :;tl JjLIj (^ ^L^ 200- 1 00) 5,^;;^:ll i^jL^LijjVI ,^j 

(Ji-JiJ JLjjJ-Cj ijl jj,l (_y^ 4_la.i:>J 3_oj^LII 5^j 1 nil (j-o J^l ■" j ■ ^" (_yl»- 
(J^lik- j3.^pjaj La SjLcj (^jloj^l ^^^ ■ U ^ , ,.jj (_fljjSjl (_g^j>JI i—S^LiJI «Lalala 

5jJILj j ' ^ J (_yC.Lu-iiJI J -1^11 l-y-«-o Lu^ljj^l I J 1'' liJLuk (jLs LdJjdj 

SjJll j>JLji 7-jl^pJJ n_g^j>JI i_2^L«JI iji-lj (_yJI ' t'^ ^ • "J jjl (Jj^ I jj'''^^' Ct-^' 

^^^ ■ ' '^11 J ^'l ^1 jJlSj (JLlil (J-uj-o ^_^i^j ' jj j '^" SjL^j CjLcL_u * '^ * (j-u 

jl '"I'^l ' " • 1 1-^ '-o-'-d-:' '(^^-^ "i^ j>jlj-o (_ya JIaJ i_ajjj< ((3-(3^i)) (_,ljMj-mVI 

jj j •"■ 'Qjji Sjua jl JlII (_y3 JJJJ ^J cLSjLjJI 4_ujjjclill 

jLasI jjl il i4j^SLuu<JI uIjLs^LL^I jjl^ 5^^ ^J£i t.jLuj'b/l jo-l jj* I JLikj 

pLajjl (jlr I j'"j"" Jjj * ^' "-rL^^ ll>^ ^-ij-*-* 3.iiilo i-al i'^'t^ nV (J^LLaj (j n 1 n-a-'ill 
%—a a^^LIlj La 1 Jlj^j t J ^ ' ^ ^ (j-u-taLjJtlLlI ^j_<i^ j 0^ 03^ cdJ jUj ' ^ ^ "^ "^ "^ 
ji La 3-ajl SjLo (Jilo ^j j ' ^ ■> Cjl^pji! SjLc jjSij (_yl!l 4j^SLcuJ(JI j^L^I djt-LiLs 

(_yjJI 3^>L«_»JI 7i-jjljr^ll diij (jjfc iLaunch Boosters J^LLVI i^jlajla 

/i:_oLJj_i (_gl (_y^ 4_H_L>- jiuki (_yJk TtJjIjj-iiJI jsJUfcj .d.Liisj'ill <ijjiL>JI (JLajs 
i Jj'^l aL2J,I (_yi 1(Jj/L2j La SJjjJ 3 /\\ ,'^M 5jji2JI (jl >l£|jJIj ■^''I '^'a 

jl <i q^l 3.^LLi^ (_y^ (J ri _i Ij 3^^-^^^' cjLsjL^ 3-g.l i r.o (_y^ L4aJl2j (^J-<iJ 

. L^ili 3^^l :,^tl 
3^^IaJll liJJj Launch Vehicle 3^1-^V ^rf^j-* J^ jj^^*^' 3^iL2j ' ■ -^ ^^ 

l(_y^jL>JI sLiiill (_jJI 1 I ri-v (J-ftJelll Jl>-Ij AUiu (_y3 Lla djSjJll tcjjIjj^I (jjl 

7-jjL^ (j-* 03^-" -^ 3^"^? ' ^-^^ o' (*^jj • '^-^^^^ iSj^' J' i_pL^ -^j^j 
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Lu_uL_u) L<^Jtt-(.tf3 L>.J)jLx-iD «L»^^1 ^J t"ll jjl^jv'^l ^ 1^ • rt ^^^ 4_jL^ i/CJ?t_ci3 Jl>.1j 

^j.j>.2\ •*■ jj ' J .^11 ^j_a ^Jl^ *^Hl (^>-^^~'J i4_L:v^^ ^j-* ^H^' (J-* tj_3^^ ^^ 

.5_LlblLa J^lj^ i_yjs L^ljjj>.l (<uJ (.T^lj Booster Rockets 

(_g^jr I rill (j-« pj-" J-*J " _ 'I'^tl Jj^^l J <~l I ri'l (jlll TCJjIjJ-ilJI I 1 J^j' 4^jL2JI 
L^JI L«^ ' • I '^11 JlJ^^I CjI j TCJjIjJ^I (j-« Jl2^Ij CjJlS-I (JjI mil Jj^jJI 

f_j 1 r 4_al JljJ-" I III i—ij-LLaJ,! i_2iL2JI )l^J 3j^ ' ^aj~"j .j-J^t j-SJ 3j^ ^ ^-^ «" 

i7c_ujiii!l tLciiiiJI (_jJI (jiLaJjj (^jlajjl <ijjiL>- (j-« LoLx-i TjJx^ (j\ jl j^jlaj^l 
tilljjj iSjjIjdl 4c:jjJI (_yk: ■/.40^jtli JjpCj^iaVI <cj.L^ (jla Lblj Li^j 
.3jjI Jiil aI^joII a JlJt" I ii" (_ylll 1-dJj (j-o jj^i Tcjjljj^ 3_uLiaiiJI A.\-^\ ' • I ^■^""' 

(_jJI I j « °lj » J '-^" ' "J (_3-^' SJjJlJsJI jL>S<l_1 I_3JL2JI 3^ (JjjLjS (2>SjSJJ 

(>j^l 4J trJLs-j i^gjdl j-jijLj-aJI jjkj (i-3KjUtl 3j_ujJ,l jl) CZ-1 (_yljj-^l 

i(_yal3j^l jIjII (_y3 aljjv^ij^ 300 4J3j j^ J-^J ' 1970 (_y^ ^LiiaiJI j-i-ii^ 
. lILujj J I II (_jjjij|jJI ^^ I ' .^tl J -1 ^11 (Jji^v (_^ JJI i_2 jLill (jLs i3JjLS.«iJj 

(jJa I , 3 L&jjiS SJjJiJv kju^ (ji *^t^"" "J Lw^iia L>-jjL»^ (jl^ 1957 (_y^ I 

Lalj-a-j Ij'C 84 (jj_j (jl^ Jj'^' CT^^Ty^j-^' j-«-2JI (ji ^j i^^^j^j] jl Jl^ (_y3 

jjfcj iLolj^jJjS 160 (j,-^ ((Cjj^LJu)) (_yLulj_<jiVI 7-jijLi^l ^Jj-ft-a- Lai .Jo-aa 

.i_JL^I jj^^u [^iS (Jjs-»3 (Jj»-lj_o Jii^ij jj 7-jijLi-3 

5-(jj_uLji i_a jLill (jl^ 3^^"^' (_jlr I ^ < i I ^ /<u (_ylll iIjLs jLill ^aitiisij 
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6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cIioaJI 

120 (J-«JeJ ij] JjUl IJLA >jU",,i^ .jo^ill (_yJI I I->L1^I 3j^jJi,I i_U^ i^JJI 

. LL 50 L&jJlS SJjjjjJtj 
xUiUI 4j;rf dLii)i) Aji^A ti^bd^^ 4J^U) ti^LSj4) 

(_y^ i_p-<u3 "ij^LtisI 4jolr j ^ J ' "' CjLjJL>o SJ^jkLlI «:Liiii!l j^L^a (_)13jj23 
(j^iuji ja^jLcl Cj'^S "iia j<u (j-UjLUiiill jlj^>iJ SLpJI fij'^~j ■''^■-i^ Cj^S i"ia 

AJ^UI *lj.^l J—L^JJJ SLpJI ■'■^■^^ (JjLtu^ (JLLuJ iajI I_jSjSJI TcIajJI (_yJI 

(JjLjtA (jl<Ti I-4-4J .--I .^^11 jljijJ '"'*" .>»^1l ij-o ^-^l-^"llj ^1 .Ullj ^ ..^~lt 

iJli^oj . Sj-iij-iiJI (Jjj-oLflUJI (_p jLiH^VI (_y3 Jii-^lj <iia_jjj| SLpJI (_y^ (2>^L4-« 
i4 J i^al (_gjLjjLJo (j^LoLc ^llLo 5j.>-^u jj < i"i 1 1 J (Jill (J3^ I— SjijiiJI j>jLjfc 

(j_a ^ ^ I -^ " 1 1 5J| I ri a jl ." ^ VI j^^ LjijLj>-l 1-;^-^ Lt^' Cj^S i"i1, 1 (j-oj 
aJJt Recycling aIjlj-" ml SjLcl (3i>^ ij-^ SjLc cdJi (<»-1jj ,.-.M .^^iII 

jj.j>J,l uiljij (_7^lj «uJQ]| "ijiii^l ^ .^^tl (_^j^ (jl LLa (_flj^JaJI (j-oj 
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3_JjljJl,l tLiiiiJI <lLa:a^ (Ji-o u^^ ^>^ I JJ j '"■ (_jjii3 (_gjjlj j.SLLuLoj|j 

1 < I if (j-^-^vj . I 1 3_' 'J' (j^ >U^ , ,.l "a i4ii:>J,| j^j^v^Lj 'j^"-^ Lflola I -i j" U -» ^ 
I 1 j -» ' ^ '"' La J^so (sJj (_Jjj>-3l (_yji i-*J^ (_3-^ aaiijil ^jjioj^l djuOil <iiajt>3 

aul jju jsJ (3^ ..(j-iiila jjUaJI (3^LLaJI tz-uis] il auI Jjlj j^sI jOLJjj 

LjLSj (j^^v^UI L^J^ Z*-*^?:? S^Ltail «LuJjLa (JjjLjSI SjjIjJII sLciiAll sLLaja^ 
(_yjlij|j Jj'^l jl ^.Utl j2^ ^j liiji 5 . , :^ . J^ sLUiiJI (_yj| L^ IjSljl 3 1^ ^ 1 1 
^ U -- 1 1 «ljj JJJJ (.yJkJ '^i/^ ViS Mil Cjjjejl (_yjJI (jjjLiSal iSjijfc ^^« ' VI 

-J '^ I I j '"--'J «"' J_i^ 4.JJJ^ CjLcLl^I ^j 1 . ^ /> 3j-P <^J^Ij t L^L2JI JjU 

.(J ll«l l" l ' l 

f*^ I ri^Kjl ^V i«Lj.2_l2jV 4_J^Jt_X-iD jjIL<i_l3 4_L*J_LLijl 4_L>-^^_Lill LJuUi^l ^1^1 Lfll 

' ■ ' '^ "' -'J .«Lj_ijLj>JI j^ (_yi AjjLjLiLaJI (—ajLli^l ojui ^IjJ (_ajSLo t_gj niAl 
J t iM I «Lj_t_j_»_LaJ 1 ' ^ *■ l^jtl (>j_A ^Iji ^' '^1 cLcoL>. 5j.^.>-l p ^ ' ^" ^^Vl 

I Jlj* Jljs-j Jl^ (_yJjVI 3 1 itjJJ «(_jjL2JI (jl . I j j'a <_j^^j^ j-i^ 5=^^ oj-^J 

dJa-SJji f_yjt >u ,,>.ti I ^jui (3^j ''^^ ulil^ i-<\< ,>.^ti jj^ ^^i-»"ii ' jiLiiLifcVi 

<l>-jj ^ i^ai ^1 I U_; . .. 'J LlJLujj jJ-jJ La tjl . Lui L^jJI SjLJoVI JiJ^ (.7-^' 
JlSj isLuajUl (_y^ 3_i^Li. '"'I j'"' (_yJI r-^^"^ 3K I'll a (Jiixj Ji^ ,_p=jVI (_,lr 

4j^jJ,I SuLijvj iSlujSLII 3< MiVI (j-o -5l_j>II 4jI-*^ 3J£L<io di!i juj (_pt3j 

x_a tiJLSLlL>- Vlj SjijjlII JJ^ L^ ^jlisjjdj (_jJ-ll SJjJlJuJI 5jIjj>J1 CjL>-jJ ijji 
3_jjlj.^v jlj-^ 5jj_tJI 4j£j^ (_ylaju Q^jjill IJl^j i(__>l3j^U (_^jj>JI i_a^L»JI 
.BjJjtILa 4-uJl^ '"'I ^jjU" i_^ dJJ!^ JjLi CUaJJxIllmI I j • "■^' jtjJil ^Jb&j t^JjL^ 

cjM£LJm (j,^<i (_yi^ tjjiaJI tr^l JL3 5JUtj«JI tfjuk Jala JU. J^ cj-^j 

/<sJl_c f_^l ^ I .^^11 j_j.».^Lo JLjijI (Jj^ I jl^J I jj'a jj's li'ill ij\JLh (jl^ ct^' 
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I 



i*L»iiii!l (_y^ La JaLiuJ (2>c ^Laj'^l lIiVISj <tL<i:>o Lij 

(j^lljjjl (j-« ij^ Ct^ ^j^'C I intl Cji I III "jJlu sLUiiill 
I r I K Ml Ij 3_c.l_Li.aJI jsJlj* 1 <^>> i r Cj I mi "i (j-^jill 

\jjt> ij\^ (jlj lOjKJl (jSLxj V j-ol c3-'j'^' L^jt^^Lo 
Sj-Li.'i/I olj ; mil u^ <aj-^ cci^ jlJs JoLujVI 
LoLu 'i I ^" ■ " " '^j''! '^°i ^l--* •"■'! ^^^^1 ^1 Oj-^lsj 

.3jIjtJ 4jjL>o i_aljLALij Sj^'s I mil iJlil i n i iijll (2>c 
(J_LJ>JI (_j.3 sLuajUl CjLcLu.o 5L<iuJ 4<jjU (jl LiS 
V ^ ■^ l~ -» "J "^ < J J t^ iJJjlS <ijjLxiiill (JjjJI (j-a (_jjLiJI 
.(_jjj2l SI Ml ill (jjt>-ljjij j'jji I jl^K j3_J^ (J.«j>o 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

V a£L^I I Jlj* (jl JJ^ «UL3 iJL^I I JlA CjIjUoI (_yk: LoLc: LiSL^ Ajiij 

LajJa J^J Jl^ .fj\ ; i.itl I J_A (_yJI L4J (Ji-J (_yl!l i_aljui'!^l ^ JLiju JLv 
SjJajjjAI ^ ' -^ ' " sLcilAll ijfA -'^'^ 0' J-*'^ I 1 j ' " (JSj (JL>J,I I JLA (_yJI (jl J I nil 
(_jJLc ui^jJill IjLjfc (jl I " . jlj i£L<uljJI siLUijill (JuLLutA t3i>^ (1>^ 4j^n iMTtl 

.Sjvlim 3_Li2l!lj ^1 1^ j-i^J ''^ 3 li K~i 1 1 

jjl^ 5j.j_.Utl v2jIj^I JLse-o (_^ (_yij2j>JI 3U0VI tjl 3jlji:j S^ljia^^'!^! 
La '^ J J ' ^ * ^LciiAll 5^^Li_a i~i'r 1 (r^l LlA tj-«J .((^^^j*^!)) *. a*^! LLtSjS ^_^i^ L-lA 

Laj (^^j*^! ■*■ U , ,. rr , ,ia ^j-« »l oU II d j^^ 1 ' ,^t1 jL*!^*^! Ll^JtSLa Jl^ t L^_l« j-u^ 
(Jj^^j (JJIJLA (j^ ^J*j;UII CjIj^^I 3^^ )«-Slj-o -iJt^=J ^Ij'^'-'"' (JSLiij «Qj>o 

(j^ Q^jj imU (jlS (_ylll i—SljL&'ill J J <" I fit (jl Ljla j_uJ,lj JljjUI (j-a dUj 
I JUlj ' ''J ''•^J lS'-*-'' -' '^ ■^ II (_y^ (jIj—lLiJI 4jo it Li i—a^^Uti (jl LlI JjV)) 

(jjj Loj 4j I ii«i I'ltl 3^j -1 -«.t Ij J -1 ^llj (__^j3U M-laLlII sLj/IjjJI (_jJI Ijjjl»- 

jj-C » )1^j>iJ1 J ^'l Lu AjLflJ JloS T^llLa (^^j*^! (Jj-iSl La ' ^ * j ■ U 1 1 ^^_^ia_al^^ 

(jLSLo (_gi (_yi (__>i3j3l (_5-Lc sLpJI pjj <ijjiij 5Ll>- j^jj iJ-A 'ijji ' ""^1 Ij^ 

(ji (_y^ dJLiu V SiiJJj ,j_a JljjI j-A L«_l^ ji i3jiiio niW 3x.jjiJ>J,l (_y^ jji-l 
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cUoaJI pbljSlj ^LuuuUI i_iniS l^lo 

jL-aj^l (_5i^ Llil Ml r|-»-"ll (Jl>- jl LulSLol (_5-fl5 , -- 1 ,\^\\ 1j_aljjJ (j-* I ijlr JJJUjj/ 
' ^ I" -^ ^_' >?^' TT I II <1 1 (_ylll etj'' I '.^11 jLi^al |^IJlJ-"ii iiU 3jjJ>JI lIjI^jjUjIj 

LuSLxjj i4jSliiiV iJliljLiul Sjjj^ (_y3 u^j^l (_jJI <ii^ vJliULLill (JjjjjUl <i3_jjJa 
CjuLlJIj (JjjLlDJIj ijjjijjl (_y3 4-ajLJ-"i mil CjIjJ^I i_JJla (_y3 'jtH^ •^^j-' O' 
I j I « •'^ ■"' (_ylll 3< I III Mill tijLvl iiiU (_,lr 5-ujj^ lijhil iIjLcI jVlj i ^jJjjjSLI V I 

-I '^■-'11 . ~»l U^ ^ ^^ 5j^ I :,^ll jLa^^l aI jj-" I iiLi dilij ""'ll-^j^l Ij cjIjLSJI 
i^>L«_L! (jLa^lj S^jJI 3-:vjj Sjljj ' jl-^""""' LiS .oljLiVI JL<jjl Juju 

.((SjjjsJIj Sj^JtoJI 

< (2) 
«L_j_aj_4_»jl ^j_* ^H^' ^'-*^^ ^ I ii"m t t_jj ^j II J "^ ^"i I III «Ll1LjJ| SjLulIIj 

j_^j3l (J-^-lj-ll (j-C VjJjjiA (jl£ l^JJI H<—iJjV j" I nil (Jj-2j . Li^l ijj'-^'j 

■^j«ili nil CjLoI Jiitjjj/VI 4ijjL>o ^j^jjua f_^ I ''^J^ c^^O""^' j_yjLjuaAll /j_auj.jil 

:>l,P^nll 

aJlJ-" I n't i_gjjl JL>J,I J^^ LjJjJ (jl iLul J JL>»J' (.y* L<1^ i(J-L J e rm i. l l (j-a)) 
dlLj/ljjJI TtjLllJ (jl 5j^ (j-a jii^i LiJ Tc-cbji TcJjLlII (ji VI .3_L«i»JI S^jJlil £Lj£ 

jiLsJI (jl .J Mijll ^jjkLsjJ I.I iiLcIl cj^^I (_y3 aJlJt'i I 111 3_i I iiL-uVI (»^i«-ll (_y^ 

jiLiJajill cLjjIjjJ «l2jjjlII Lljc^Ijj JLiAjj (_j^ LLuIoLx-i (jljjU'j ^jMtl i3^jjlIIj 
^ 'l^ 4jjL?eIuai_a (^j-Ldj 5JlJJl>- oLstj-La 5jj_ci3 (_^ i i i nS t \ ijlr (jl J^tj i ii 

.(i3j^^jJI SLpJIj (2>4ilj 5 ^ I •, , ^ 1 1 3j.4jkVI 

(j^jJI fjjusji (j-a I '" nI .^"i . ..I sjji i_^ (j^Hjjill (j-uLfc (JiseJ (ji UJjl I jlj 
■.(j^La_o (_5-Lc CjJ^j L^I J.^90 LLiLs f^ . >. A 1 1 (jLuuVI jj-c /J-jllJ J J j J 
CjLSaalaj (_y3 ^" \l A" , ,.l JLjc^j idJlLu «G^jjLAj (jLjuVI ja^ jj"-^ pl-ijijl (JL»-a 

(_yi (jl I II "tVI 'j j -^ J-O-^ («-! 0>^W qI ' ntVI S^JJLA *-^^ J^=-* CT^J 

(_gi J (j tM (<sJ Jj iL^^jLi. ji SjjjLX-iiuJI 3x.jjiJ>J,l (_yi tU (JAa ,2>c i°"i-a-jll 

(_yIL»- (^^lajjl i—iSj^ ?rjL>- SLpJI (Jl's i"il (j^ i_pL<i (_gi J^^j L7^ <JiiLo^^.c 

5Lj.>- J3->-J (»J^-«-J ^ « U I a LiSL>. 4ja_ujJI aJ^it jLH^I (jSju V LxJjjj . (jVI 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

jLjo-I (_5i^ J ' ^ -> J (jl i5j^ ijj'^ '''-' (1>^~*' (J:" 'i_>^JL>-^' J'ri-'^'j Mj'^?-'^' 

.^j^ljJJI cijlaVl 5jijLlajirjLiLiJI J^bjj-a-i^"!! Sj^IjjjjSj^Lu^I jLis'ls/l 

j>JLji cLLjLj)^ (3^^-4-1 I-aS ijLti-al Cjlj_iij u^ 4_La^jJI jj^sl (j^ ^^'' ' ' .^11 
LlL^j (J_ii£lj L<iJ L^-La ^JijallJIj itjlj_^lj j_L»^Lc al ^js>- 4jLjLLa jLi^^l 

, LkjLLail t-ujall Lal^ 

JLa_a Sj-aLj jljLu 3 j^I ", ,^tl jLi^^l I jj'a .-.^^^ ct"^' "-^"^l^?^' (j-*J 

(_j_2JLLj (_yILllj sLiia-flJI (_j^ 3j_<iiIUJil jL^'iil Cjlj-iiii^ (j-* OJi)-^;!-^' ??-*'j-^ 

(_jJLtA «LLi^l (_y3 sLxiiiiJI CjLaji Cxx-Auji Lp-^jJSIlIlj (»jl*JI (JL:*-* (jr^^ 
(j-a iJJ_iLS CjLu.2I<JI oJLA jjl tixx>- i5j_Lj£ LliLtSJ (.jJ^' joSLaHJIj CjLijj/L>JI 
J J I ^ "' I J-^ -' j 1 1 (j-a (jlS Lij . sLuiAll /t^ljj 7''^^ ur^ «LoL>JI CjLu.2IlII 
j_^l 4 J «i 1 < II JliL^e-i^l '"• j "^ '^ Jl^S I Jl>- ^ .^al ^^1 -I .>^Atl (jjLj (JLx.>-| 
«Lj_ijjJ1SJI Sj_^j>.I (.dJjJ dja-uj Cjj-^Iij Cj I JjlI, I J Sj-^jv^l aL^jvI j j * ' ^"' 
5JlJJl>- ((sLuLciia)) jlj-a Cjj-^Ia L<i£ . (jj^l djii- j jJLi-iiJ I (_y3 SjLc, 4_iSLulSj.aj 

(j-a JtJJ^Ij I L^Jjj l-^^ (_3-Il J '^"' L^l JJ^ d ^ I", -^ t I (jjL«Jl,l Q^\-L.^SK^ !«-IL<4JJ 
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cUoaJI pbljSlj ^luuUI i_iniS l^lo 

. Lfcj_i£.j lIiIjIj I rill fj^ (_gjL«jJI aIJlJ-" I iiVI (_yJI L^-flj^Ja 
(Jl <"i I iiVI (_jJI sLiia-flJI (»J-Lc '"'I ^j.U" JLfllLiI (_5i^ •■^■i^ ij^-^ Ij-ifcj 
(_yj| 4_Jjlj.j>JI jljJll JLj=_a (_y^ sLuiill CjjjaJ CjjI Ji2£ .(_yA^jJI (_yjL:>JI 
tr^jji-l ^ (_^ ij-joiSl! 2I1L2JI jji: 4jjIj^I 4j^J^I jjiaJI (jjljl rl^il 

3^L>JI (_yJI I j'' lj"-^l ^^ I .J I nil *^j^ , SjjiiiLj^ u>^' lj-'! S^^^I (j-a 

CjLjvjJ (j-a (JLSjjVI (J.4j»Iu SjLo (j-a <ij2jj.ail sLuajijJ^I S^JlSJiI «_u^ (_jJI 
.(_>I=j'^l ^s^ jj'j-*^' 'J^ 3-lI1jlII SjIjj>JI diLa-jJ (_yJI SjjLJI SjljjsJI 
^LiiaAII jj^ I jj"" aJiS (_jiJI CjVL>J,I SJLjcX. (_y^ ^^->l"' jjl jjVI » jU" . ..".J 
(jlj VLlS l^^ <"iiiil IjLi (jPJIj iJS[^ iSj '~"!^^ (J-''-'^'j (tsJLtil 4jjLtjl TjijljJ 

tixjjLjsJI (_yj| JjJlj jjl f_^ ''^'-^ CT-'l ^T^ J>»^>" (j^ '-4-*^ J'j^ "^ O^ 

(jl LLik Lb jJJcJJ .(—lUSLII (j-« LdJjJ ^ ,^,^-^1 I ^ J , ^ A 1 1 ^^^ Lg-i^ ^l_;'-^'^"ll 
A \l A", ,.VI J ,^^'il .11 J aVij . jj .U"tl ji 4^Jl>JI 4.>-uI ".(Jj^I '(jJj-al (j^3j-^ 
I U ,"ij" Ajj-^VI /jli<ll"\ .d^j.^d^UI^^'a jl 5Jj^ ji I n i"i |_g jJ 4-La tuLmJI 
5j_uS(jLp.|^j ^J'^' 3-uiJI J \lj<llj AjXtl 4jjIjVI J^Lj^JI j^IjIu^^I 

• io^l^l 4jj^LuJI SjIjVI 

:(_yji CjVL>J,I eJJtj 

^ujjsai lji^l^.s::ll«^i -i 
.j.4iJI e^LiSJi^l l-l 
.4j.uijjJ;JI S^jJiJ>J,l L-al Mi<"ii,il 2-1 
.3_iiri«i ."iill 4c:3.<jj>J,l rj\^ oj^' i-sLiiS^I 3-1 

LJ^L^^I -2 
^jjij lijI'Tlj ^^Ij^l CuJI -3 
.4jiLj:iJlj^>lcVI 1-3 
J ' ^" 1 1 jajitlJIj M-LaVI ^jtxj j<ui«lLll 2-3 
. sLujjj-jajJjJ I /t^ljjJI 3-3 

JLxj ,jA jl niti" 111^1 -4 

.^j^ljJJI iTjIs^I Sj^Ij^j Jjj-3UJ,Li^^l 1-4 

.a^m jjljJLLiJ^I 2-4 

j^ ,^",11 3_i3ljjs 3-4 
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.4.L»._L.iIaJI Jijl^l j-i^-v 4-4 

.cjLjUJI (JjIj^ 3-L3lj-a 5-4 
.4jpVl jLLai L^l,':i<-|,„l 6-4 

.tjjji,! JajlaJEJ 7-4 

aji^i jLLajVi -5 

f,LuaJii\ i—lIs -7 
Jl^ll i»^ -8 

4^<rfi1lTI lJL«IjL»«:Llu^I -10 

-.1958 J5ljl(> 
' ^ ^ ^ J (»i-j'^' (j-« (»>J (_3-^ 'j-^' ' ^ ,':. s j_g| ji 1^ Ull i±t--^Lll (3^ («-l'' 

IJlJvIj L<-ujJ I i U"| Ji^ Us lil (3^_3 .<ijijJlSi (j^ (3t!^-^ l—il I r|->- jOJJlSj LojLio 

1 1 j 'I <l.flji>- i—uLjcj (—ajJlSIlII JjJ sLjj^ 'Lflj^Ja (—ojiuSJIj i " . -»■ j 1 1 (ji ^4^ 

(_3 1 <"l_l 1-<IJ^ (jJ-flJilllSU I J »l oUII <ij(ij La ijjjjij Lojii^ i^\ < I rilu (J-OJEJ Lt-L».-^ 

JL>JI "iji^LiLiJ (_>iaaj3l "-l^^JjJI ajjuu^ uLjS (jl . (ci^ (j7ij< t (_gjjl (jjSJu 

ijj^l q\£ 1958 aLc (_y3j i3^L«JI cjL^^L«JI (j-o Lc^ jsjLi^Lj jii-Jj o' o^^ 

/tjLljJI (ji J-i^ , ^ I , >. ^ 1 1 ij_aLJjj ' ^l->- JLuQJI juio- (_yJI l^LljtA ^'^J. 
(J_Ui^i (jLS i«_SljJI (((__>l3ji)) (_yi^ -I '^.Atl jj.£, 5j_alj^ I 3''''^ Ct-^' 4_LljLill 
/j_aljjj (j-i>- J-^ .dijljiim l^jjj (S^j <1SjIjjiJI I " » I j ^ ^ 1 1 sLj (_yjvjj J^ LxjO 

(j£L!j i3^jjLxiI (jl I ri't^l 3_iiljjfu p 1 J Mil (_y3 Ja^ (J rijl l-xjjjiio I jjLc. *Liii!l 

(j_0 Ij-J-J-^ IjJLC (jrl Ij (_JjJl,l Jjjlaj j_JuLa JLjLc L4I lX>^' <-l!^L»-0 (_7^ 

.^iLufcLsjj (jLcujVI 5Ll>- i_jjI^^ 

1_<U:J I .lU"n -3JjJ |_gl (_y^- >:U^I (jr*^' 3^-^)" ot^ 'P'>^ (jr^ LS>?rJ J^ 
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^t jj-^^-^ 1-4-4-1^ * M-*'J ' (1>^ tl>:l>^*^ J tj^ "^ ^ Cy^-3 Jri^^-*^-^' (1)-* i j ' "ij ' " 
5^^_lLflJ j,-x-iS ^_^_j_uJl_LA j) ^_^_(_^ (-_3Jl^ LAJljl^_a JJ-* '0~^ ^.>:^^ «uj^ «L>-^ 
CjljLsoVI (2>c i—il I ri-»- ' ^ •'^■'^ L^a£ i^'J^ O' -^"^ 3iii:>J (_yjLj MJLs iSjijjLiJtA 

3 ril"--m (_, ol I nil a1jlJ-"i iiVI CjVLjc^ (_y3 sLxiiill jj^ ^Ijj j^^Jo (jLs SJailll 

I I JjLc LkjilSlj CjIjI <l"riiiial 7I^>>-!| (j-« IjLvlj jjlS (_j_L2jJIj (_, oUII jl o""!! nVI 
JLa Vlj ^LjuS-oJl jj-C (_y^ jl <1 I IrnVl SjjLiA (jSLuJJ iTCJjLlII J^ (.J-^ '-*:'J 

S^LLJI '".jt.^ — - jl2J ,2ljjijJJ| 4^1JaJI u!s js>~\ (_,qlr jLiili^Li 4jlr asitU 

l-o-'c-L.La . 1 1 j '_; ' aJjL2Ji,l JlSc (^^Lflj joj (j-oj ^LUiiill j3-^ aJL>- i_^ <j1!Jl>- U, 
iL^io Vj^Lo tjl^ |_5JJI jjLtJI ^LLi^l (_^ "tjVl (j^- ajjJJI aiLLaJI cAi^ 

VI L^-J-S a^UaJI ,j_a j-i^'b/l «>^l JjJjjJ O^' (jT^ l(jjlr Jlajju /oJ li^p- 
(jl I ri 1*^1 a\ o"i itl < . U ^" , ,." jjl --I .>»Atl jj_alj_i <-.^ I U". , ,.l i(J-lUjj jI SJjJ 

(j-o JUJljlJLi I " . 1 j '^ L^Ll>.^jjS[j (jl VI 4jijjJJI 3 al UtI jiljj «_oj i/<JL«JI 
joJj ijjojjjjjli 4jjL>- (JlLa CjI^jSJI (j^ j_uSjI L^LjiiiJ i—iLJuj i<ij5^l 'jj^ll 

1— al i'?i"iSV <i.ijj.j>JI CjljjLJkLi ^LciiAII jl ijTk III tjjLSJ (jl * j'-^" ■ "* l-iJl 
I— al Mi'iSlj i(j^L>-La jtjli-j TcJLi^l sLvjJI (j-uij (_P-o "ix-ijiill 4.>-^m 3j-*^ 

aLxjSI Sj^LLa «_a l^K AjLiiilu 5x.La- Mill Cjlj^LiJll ajjt (jl . JiJJlJsJI /oJLlII 

cjjIS (jlj .(jLtujVI 1 1 j ' <iill (»^ (jjjiill (_gjLjaI<Jlj iJj-iJI (j-o jji^ (j-o oj-Aj^ 

(_^_^\ I mil j3_>^l '""^J i'-^,' L&uljJ ^ Ul"-^ ^,-ii 1 1 j^ I j»jo-«- CjIjjLjJi,I ojut 
(j£[j («J 3l-^l (1>^ (jl I iit^ I'.ii Mi^ 3_'l j'11 (_y3 L^JLa i3jjjEjjl^pjjiVI SjJajjjJIj 
icLjJI ?^j-^ (^ JJI (JJ-S>-II (j^ I'- ^"^ (j-^ i«Uisj^ (j^ ?r>^ LoJLi^ L^ f*-^^*:^ 

. L^l J iLujJu (Ji-lj i/iukVI jjk l-^ijj 0^3 
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i—iS^^ ^_^1 j-ajvLj^ '^-^J p-^^J-^ ^-'^3 Ct^ ^j^LtTul i_3j)j_«_a ^_;ySLjj-al sLxia^ <J>\.C tjjLvL-u Jjl^ (l) 
.j_ijS ^__4-Lc i3-*'-*-' '''■"'" t-l*-3jJl ^—^ 4-d^J.I a lil-i . .. .\\ 4j.4_L«JI 4jL)L1SL) j ^" '"■' .Bwlijjl 

1 178 ^c^j -o-"^ v'^T^' t^^ ^-*^>J- <^>*X1 (^\^ 5_LaL_u ^ ^Jo .22 . 03^' ■Ok'^ Jj^ 0-) 

.1993 j-.>^f 

Cjlj-al_i_a j_^ lj_ua_uaJtJ ^j-cl t Jl JLjJkJI Cj^ljjAxjj-a ^j_a (jllji-f-i V <~a (j_$-^JJ^ L>">^_? J>^_?J "-^^ (■3) 

Lil:;^ j^j , ,1 ^ ^ jJi^l ^-^j 1828 ^*lii jJ^ t^^joUII JLiiJI ^ lli^j-^ I Jules Verne ^jj-i^J^:*. (4) 

jjj.j>. tftULl Cj_:>o ^c_i_u)_3 i—dJl (J9j_Ju.c t,_)l3j3l ^j^ ijj-j) '^-l^^-J t4jl_<Lcl j ^ ■"■! .4_*j>.lJ 4_ij1_4_Lu_o 

. 1905 4-Li-u ^'gij";. d .>. j1 ill 5j_ij_>JI 'J 0^11 ^^1 ,_j;3j^l ^j_o iLajj ij^LiJ j_^ /cJLaJI 

4jj_t-iaJLl Cl)L«_aL;eJJ j-tTol]' j'-l - '^ ' ^ Jj '"^ 3'i>^ ■ -^ '^-^^^J-^ - O"^-^^ tjj-" ' ■^J^*" tftL^-t-uJI ^-^ JlC a-a (5) 

. 1963 Bj^UJI . 

_ 1952 ijji ojTuiJI ^_^ 4jj_t-aJ.I i_3jmi jl J ^j^ CjjJla^ CjLl1j3JI^ d J J , ^ 1 1 iisc-a t jLijJj-u 4i:*-o (6) 
(»_L^j jJ'jJJ-oj-a ^j-Lc 3_)j_ij_j dj^j'aj" cdje-c CjjI£^ .(jLjjjlJI Jljji-i_o _L<i_5e-a JLL-u^I LijjLAtsI t 1955 

U_d I993j 1992 j_^Lc ^_^ >J>^' 3_L*l^ «_« 4^Jl2JI LijiIjLcf ^-^'j jl jL^t-al i_3jmi jb cjjLcfj 

^Lc >-il-« (jJJjJ*- JLp-^ 4lL;eIljl ujLiJLflJl f-jj ^j_c ^-SLu-u^^ ^__ijj_uj_a ^_jLa:>. <u^ '0-?' >^>-Lj-"» (7) 
^j-ie_o «_L4_l1^ jjJISLl^ T-j-jJLI 7-lj-^l^ JiJ'iJjLv ij,-^y=^ oj-t^jJI 4jS-jj-a^l 4JiL<iJ.I 5 tj U i ^ |939 

« J ah) (_}^ jl (jj-j) t ulJu (jJ-Ji ( JlJ 2jL>. t_^Jijj>.) tjyJ^j^-i 4ifliajl ^j^ 4lLua^ OJlScjj tKjtJjJl s_a i ulj» 

L^I^Jl-uoI aMjvI iAJJlSj ^JJ-UI j_^| 5ji^I i^ \-^r<i^ c3^^ L^-^' t^'>" J^L^' i-M-^ 4^Li«JI 

.4jUI JLp-j .4^LfcAJI ^;^ ^^^^t^ l^-jJ' uW^' Jlx.oVIj tj_^jLjLil J^>II :4jMiJI 

. 1992 T^j-yS 4_«-aL>. d* .U j . ^1 .l~.^\\ -r^j-yS 4il.j_t.uj-a (8) 

.^3jUI j^jJLI (9) 

.^VuA\ j^jJLI (10) 

.i3jUI j^jJLI (II) 

jllj (oJj 3_>j-2-a 3j_^V 1857 jio';,, I 17 ^ jjj :(I935 . 1857) J\,.A^y.uSj i^^U'U.-a (|2) 

1883 ^-^ ^-'^ 9 - ^^^tj-i'^'i ^-LfsLjjJi '^ • ■■ ■' ■ p jUl ^2>^ (— il ja J ' ' ^ ' (3^^^^ <Gl s^L^ Li^lS m i . nj 1 ojUl 

Al jLJf " I iiLl (__)i£jl ^ I . >» ^ 1 1 4j_(jljj)) jjlalaj 1 1 /j « Lijej J..LJU 1903 (jy^5 '^-^ Jjl ' ^^' M^jJI 4jjJaJ 
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J^f j-pJLJ^ j'-J^' (jr^l Jj-t-^^ (*j^' -^^^b ^J'^J^I ^^W^' t>« t^^LflVI CjUij-l^ u_)L.aJtJ 
j-JlJ .j_jl3j2l tj9^>- J5-J^ 4jjl_Lia^ Cj1_iSj-09 4_i^LLl£3 jLa^I p j -^ ■ •^~ <jjIS_o| 4jljLi.aJej Cj-uI ^j^^ .". 

.1935 J I .i l l ,, , 19 
''"•"b'j''b '■•'"" i"b-> '-'^ '(LhL^Jj) 'j''-^'j-"''Ij"^''» jJj:(I989. 1894) iijjjt jUjjjS, (13) 
aJl^ 1922 (_j-^^ tftLjj-LjaJI j_>ujj ^j.^1 Jljljj tLi^j^l j_^ c3-^_3^' VJ^' v>^ ( _ , I , „j ,-.«U^'il 

i<j^ LuUt^l J2l!l (»jdjL»j>U jL^ij^ Jjji 1938 ijjj .CjLuiLjjJJ L^^jj^a Jcii 1938. 1924 

(jalj_l (J3^ 3i>'^ * lj->Jl JlJU ^^JeHjl . V2 J j^ •"■'' j-jUL^I TJJ ' ^ . ij U" I Lj_oLj_ol 4jlj>IaJ C^IS 

. 1989 Alii ^jjj 1958 Alii ^ jLiiLaj . 1958 Alii ,^1;^ j n'i,„l <-,<~~ 1955 aLi 3ji:«lJ.I CjLV^I ^ 
J^L.uJI j_^ tj,i"i,„3J^L.ul.a ^^^ j",„,':,jj j_^ jjj ,j_^S!j;-af ;( 1945 . 1882) jjlj^j>. t^jj^j ( 14) 

jSlj-a a^t ,_^ 4,1 ,„l JlLt . 1926 ^ JjLJI jjS^Li Jjjj r_5jL,-= Jj! ii^>LL! ij^ Jjiiiill 4-JI 

.,<L.ulj» ijSjj-aVl sljiiiill 5JIS^ SjulUI eS>iiJ' sljiiiill 



L-i^I^I 4^j^ 4j^Lx^I cnJ'3^ ^>^ j-^j CT^Ul cjLl^Ljj ^cJl^ (1630 . 1571) O^Jd -J^ (') 

:j__(fca 4jal_Liajj (Jliljljua (_3 

, 5-1 a Li-uTi-a '^-i-^j' (7-^ 4j aLt-uTi-a CjL>.l_tjjja «_Iai t iS^SJI a ^^.u-^JaJl (j\j (-la_>JI (jl -2 

.4ilJLlJI oj-SiJ Lca^j-a ,_)jjji_tluj I ^j^ tfjju «_a t lj-uLjUj t ij5jl 5jaJ tj-«j ?^J^ "3 

ij-u^jjl j-tl*j t_^jJI AQaJJI v*^j tt_^jLlI^I dJLLill /tsJLc (1543 . 1473) jj^V^SL^J tjj^^S^jj^^ (2) 

.(J3SLII 4Sj.Jv 3^j-a O^J^' j-Li-«J t_^jJI (j^j-c^iLaJ AliaJ Jjt^ Jjv l^-JJ'j t^o^l^SJI 4£j^ j^J-^ 

j-4_fl 5-j1 0" ,,ij L^VI 5Ji>Lj ^^| 1995 aLc ^^J^ r, fl\W\ ^^\ 4^1:. ^11 jU^Vl jjl^i J.^ij (3) 

, ijA'.-y. a CJ I J I Jufl j_3 i-C l_Lu3 

. Li aLc-p /tJIjlj a ,_)jjLpl 

jucj*^ Jllx^SlJ JLiilj J4l5 5juiiJI ^j 7. 1995 Jj;_i I 7.3678 jjlaJI . 4j;^12JI jj.^1,1 4L*_o (S) 
jucj*L^ jIILl^SIJ JLillj J4I55.m;^1I ^j 7. 1995 Jj;_il 7 . 3678 jjlaJI . 4j;^12JI jj.r.1,1 4L*l^ (I) 

j-jj^c . J 4_<iJ*.jj . ^j'^.fljj tjjjjj I— ijJG "J 1^11 ^J) ^Jj_u3jJlj (__Lajj>- ?L-alJj_) : » Ix-i-rjj I ^_3 jLCj_a)) (2) 
. 1963 Oj-AL^I c4jj-ua.tl CljL*-aL*JLJ j-Jl1]I jIj ^jlLJo . 5 , ^ j^ a J^L-a 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

.ll^,,^ JjLJI j^jJLI (3) 
.12^^ JjUI j^jJLI (4) 

: 4_ijSLa ^tcLia . 4_uaj_j^ J^lj-a JriJ-^ ■ -^ '^-^^^J-^ ^jJJLJl£ (j^jLa lJijjG " r 1 ■ >< .i 1 1 j_^Jlj>^j)) (5) 

.1965 B^LiJI 
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iati\ yafc "ijjji 



I 



: I -iitmi^mt 

.j»Lc J£LAj aJjU JUJI 12^1^; 1957 j_.^l 
3_lI,1_»JI 5j_2JJ '"'j ^" • "I Jl^ SjLujJI (jI I jj JlS^ 

t_!j.j>JI (_yi I j ■^ J I ^ (_y3 (JlL<uJi.l ((j-o.s-'^l jiai>JI» 

I j "'? Lft^ K((_yILi-i^j I rill jL>oVI)) LijjLj I j . .."a I ; ^j 

i_ij.jv Jlju (jJ^^*^! L^LaLv {<iJj*j>o (j-« CJc^<u Ji^ 
t^^"i t II <i ^ y - T t-tuLJ Sj-j^eim Cjuii^l LlulS «^j-ujj I III! 
(__>l3j3l «L>-J (_5^ 3JjJ <ij itjjilij joJ (Ji-I jJI (_y3 4 MMta 
(_,_[^ /oJL«JI f«-<-uj JiJ-«3 r-jLiJI (_y3 CjIJlJJ '(Jj^ (j-a 

*(_f jL^I 7-LiII I jUk (J ri'C <" (oJUJI • '■^-' '^ CLu\£ 

3JL>- (J iiS <j T-Liil (jlSj iLiaji (JjLfljJ,lj ijTi'i I II Uj 
^ijjJa J "i I II J I (j-SLj joJ I jui (jSJj .SjjIjJI «l2!iJI 
sLvLio(_yk: 1957 jjjj^l4(_y^^ljiJI 't^^j"."l jlS^ 

CjLjVjJI CjLii I II ->■ L^jij CjLiI I II '>JI (J^ Cjj_j^ 
3j-iiL(^ Sji 5jjj-3 (_y3 SL>-LflJ,l oJijk CxjlSj .SjLalUI 

.i_xaj ..i—ioj ..i_*aj ".CjUiill (JSj 3 "J J ■^ ^ ^ J Sj^^jim 

c-iSjSJ (_yjLxii3 ^lj (Jji n-d-ujjj I II j-A Ijijfc (jls 
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6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cUoaJI 

(jl£ . LlIjjSjjj/ j.jt2JI Ijui tjlSj i(_j^Lu-3 j-aS (JjI jI (jLtujVI 4jLu-aJ (^jlajjl 

3Ji^Lj iJllj <i"i I III (_yIL!lj (^jlajjl (Jj^>- «LJljJJJ J 1 ^11 ^3^"^! ''-^J i-^J-ll^ 
(Jj-lSLj^'^/I (jL^ O'^-^ i_j I f J • 3 Ml i^JlU jjIlo JLa. (_yJI 4^ jJI 4jJLc. «_uLjil 

(jl^ ij_Lj£LII (_yjvjJjjS^I jj ■-'" 1 1 I jui (_yJI «LuJjJI (_y3 I jl •'^■■^^ A^iljjLJeja (_jlr 
(_ylllj Sj^^jiuil <ijjLJol LfllLiA d ^ja vQA iJS 5j_a (__^j3l (J^:>- JJ^^ i-d-ujjj in 

.^Lii^^l j-l^i£l «J_] ^_7A^ 1 olr t"i'ir I (.ol 
diLoLiS slj^lj sLxiiiiil r-ji^JJI 'j -^ " J 1 ^ 1 1 (j-a (_yjj/L<j/"^l i_2Jl^I jjlS 
(j^Lj-u CjLJlSLaV p tx^ VI CjLjVI jji .tfj^jvj Jij.^»-o (jl Jl Sjjjija^ 4 jolr 
<:lSLl«-i (jLi^JL>- jLsoV "^Ls -lJLJ^' '^!^ Cr^l '^'-^-"Jj iJtH-*^' i_x£jSLII I Jui 
JLil nJjj£LII dilal Mi'C"ii iiVI j.u^£l IjiJ Jii! Li». . I^K 5-ul i ntVl «b jjjtjaj (jij 

(sJ 4_cSJj ij<sJL»ilj SjLalill CjuVjil SJjLi SL>-Lio dJLujjj I II j3^"'l O'^ 
.cdJi iJ-J-2 d-LjjIa vjliljjjj/ Cjj o" I III S-JJJJ J^4.>J Lajjjj Vl C^jjjicui! (3^ 
isLua^l JLja_o (_y^ J-jL^II (j-i-5jJI -iiSli (jil! Jl3 (_ylL^j^l jbsjVI (jl^ 

, I j I ^ «" jji cjsLil ojjeim cjuVjJI (jSJj SjjJlc cjljLJiil liJLLii ijjjlSj 

^^U3"^l (_ji^ jjjMi ^ '^" ij^-^ J U" Ti (_£^^| 5L>-Lio (jJLLifc lTjjIS (_jILu:3jjjiJI 

Jjl >LaU. 2-dLuJ5jjj (_ylLiaj^l jUoVI jilal 1 1957 j_LA^^ 3 (_y^j Jj^l 

.K^vajsJi 

(jl LtSLflja (3^ ('-' ''-^' '-^^ ••• L'E-^lj SjcxHil CjuVjJI t—iljJajiol (jlSj 
' " • ' 1-^ jaJLc ^ ■^ " .(2>J>-^-J-ll dhij'^?^"^' dhi"'-* CjLj^IJiJJ (_yj|jLA I j '"' '-T'J-ij 
JlS I j "'ij S-L^Ia Sjiij (3^-ijiJI ' _ • '^a Cjjj.jvi Ji^ L^l cLi£ Sjcalll vIjIjVjJI 
SUaLlII <ijljjL3 (_yk: >Uj^ r->^ - .^-^tl I Jl^j I jl I Jj'i/I 



L^-o- 


i-iii. Cjjj^L>. 
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dij^ill JjtJ Loj "ijlLtJI <_jjj>JI Jju La ^jv f_^ 4_l«jI1JLij i4.jiJEjiaJI d_ti21lllj 
4jjii«JI 3 i-a-lll sLiijLi Ijl^ jjL^^i (J 'h'JjJI jju-ai 1957 j_ui3^ 7 (_y3j 

(_y^ La ^^LLsLj ajLjaHJll CjLjV^I C^^jLljj . <ilaji». (_y3 Llo^^-cI ij\^ 4 i'v 1j 

, -I .^^Atl jjjj jj-T* jy_oUjj Cj^^I dJJi (_ji ISLjj^l (_y^ (1>^ (*^ 
"J J <iUII i"il^ Ij .^tl ijjufc jIJlJ 1— ajS -1 j ■^ ' I ^ijls (_k2j (jl Lufc ja^il lj-"J 
jjl Vl Cjjje_jJI j^lj_oj (J_oL«Jil (_^ JJ-^ CxjlS (jlj (jPJl lSJ-^^' d_Li2IlIlj 
(j-a I ' 1 3„' 'l-Ji Li^ . Sjj'C I rutl liijLm ijja \ n m ->. ^^\ jlSIjJI f_^ L^jjejLu 
d ^ IC" tl Cjli ■»-j -1 U tl cLj_«JL«JI /j_oIj^I jIj3 I— ij^ (JjjjJlJ (ji (_Jjj>-i 4_L>-Lj 

(_gJLj_Lij (jji^LuJ S-iJtiis Llx^jJI lill j (_y3 (_y£Lj^'i/l sLiiajiJI til^LJjj (jl^ 
.3_j_5.j>JI CjIj.2JIj 4j^.ja_illj (__)Iijj>JI ■•(_yji "iLa-l I nil iJliljiL! pj-Si Sj^Ij (j-u 
<ijUi«J i«LbiJI (_yJI r-j^>JtLiI(_>^L>JI 4.5c^Ljjjp^^l i> JLjfc ^ p^ J£1I (jl£j 
1 ^ , U a jjlS (_gjJI i_jJ^JlII ALlajJI ljuii_ajL^j ."ijjjiJLi^JI ^jlSj-iij 4jLcj^>_ii^j 
(_yj| hjIj-lLiJI (Jilo CjVLsJ,! (_>iuLJ (_y^ LSjia^ J'j^ '^J iSjijallil CjLjV^I (_y3 
(jl_<j_tbj iTt-jLliJI J '^"ai ^Ir J J , ^ ^ It 3 iil"-^l pjial (j^j (j^LuJI ^l^jl 

jaJ n_Jj^'i/l CjVLsJ,! (j_a JJl^ f_^ Li^ ■ I j '"^ CLiJcaHJ (_ylll 3_ijjaiLI 3jtjjj 
sLfl-C LUa-oj Jl.^.j>JI '"•j""-'" (j-« '^!-!l lSAJ:? '^ lj_li_i AQajJI IjLA jj^ (Jj"*^' 

J .^'»tl (_yjij . j3^^"^' LiiLajLSJ 7!:-olj-j 3j^ (j-41 3_iJiil_LO liJLui CiJl£^ 
i5j^l i-aiLa liJLLA ^jl^ UJSLa tLiaiJI jLujI ^-oIjj u^ (O^UJIj (_yj^jJI 

sLUajill joJLc SjUj Lli^sJ <1j J ' -^" 1 1 /j-auj^lj jILujjv Jljlj Li-ia (_, 1 n (_gJLllj 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

•■■OJ^J-! 0>3 j^jlj J-uaVl (j^UVl 

^ "lUT 4j^.>J1 t-lll^^l 7-J)jLu£5 /c3 

(_yia£.lj iCjIjLfli! jjLc 7-jijL^ (_yJI J^^ sh (J rilUI (jl^ 1957 aLc iJj^j 

.^jVl 4j5JjV| JjL^Lii 

(_yi^ jj^^f ' 03^-^ (^d^'> ^LjJi! ij^Jjij I III! iJ:5=-«3 tjl ai:>JI *jjj/ (j-o -Sljj 

(j^^Lo i^ljj • 1957 J ; <i I II _0 6 (_yi <i_LJeJjLlII ^ l^-»lll Cj*L»- ^jjjj I II a j.^ 
iaIJi^I ^ « '^ ' «iiaj (_j^ 4jJlcL£ (j^ ^-'^-J^ '-*t!^J 'jt!-*-'^ '^jD'-'^ OSi^J-*^' 

(JLjijVI jL^^ j <i"| imJ L>-jl>.J 4jJJL.(.a ' ^ «J t I JjjjJ Lx-lLSj . I '(jlll (j^ S^ (_5-3 
■i-JI aJ-Sj jji (jJI |'"M<" I ilj 4JLSj 'I-*;^J '*^'=J-«^ ij'-^jl C7^ 'l-U-O (_7^ J J* '^11 

. JLisI (_jJI 43l'C I iiLi (J in'ill "J J ' ^ " (j-o oJlSjIj (j'A.ujiJI jL>-i 

y> g I'll" 1 LiJl^j 'I j ■~"^^ o^J3j (_,lr CjjJls. L^I cjI JJLi 4jjl£lll i>jui 3.>.Ijl3 

cdJi (_yi tLciiAII (_y3 4jSLjj^'^Ij 4-lLi^j I III! ajjiill (j-lJ 3j-^' (_,lr /<sJL«JI 

s^jklJJI (j^ L4J JljV(jI£j iJ.<Coo Lxji^^l SjLajII cijLjV^ilijllJjjl^.c^jJI 
.(jjljj (j^ j_ijlj jjfc (JjJjlJI I jjk (jlSj I L^lUjjk jLflJV (JjjuJI (_yJI 
j_^lJj^ j^ Jjl 3MLI (j^ 1 958 ^Lb 3 1 (_^ oj'j^ 03^ i3iJ^ 6^-*^i 

(ji VI iLolj^^Lp 14 tj3i3 LT^-l^''-* ij^>-^ '^ ',>:!-*-*^ lj-«-3 I '" •"■'^" • •■ 1 1 jjlS 
I (t>j '(j-ll tl)!-^ I-^'^"^ I oj I II ^j^-u-u-iis LtJLa (j-\_al^^.jv ^^^^ CjLul ^j-* 4jL_uLj^ 

jIjS 19500 (jyll^ >lo >Li^ 2100 ^ jIa^ lS>?^' <_a>L«JI ,j^ d^jLlo 3^-^ 
j<uJ (oJ il)^J ij^ Cy "^jS^ iii^UI '"'VI .^"Vl (_yl^ Lxjkj-uG LsjijjLA o'^J j-'^ 

LiJij-aS 3^^Llal {jja Ij-J^l SjLajII i2jLjV^I CuSUj 1958 (_>ujl-a 17 ^Js^ 



56 



' " j II jj-^ *>-*-' («-^?-^ (.3-^ 'j-i-*-*^ \j-^ 1 Jlj* tjl^ . l-jijLsoLa ,_^[jju^\ 

3_Jjlj.^v LliLml I ri -»■ JjLsoLa (_).«.>• .a\jS>-^Lp I .5 QJ^^ Ij" 1j" ' "■! ''' J 1^^' 

(jLS 4_(SL!j ((_gjiaJi,lj (_jijiAII (j^jj'i f fit, I (_5i^) '_>:hf^ wji'i (jjjLjio (_gl_i j i^H 
JIjJl:>oj (jjjLflJal JaLflUJI dj-aj^ Sjcaim CjuV^I ^ '-^«jl . Ujj^>_u3j . Lj^lS 

3 1 in 1 Ml (j-« tiJLiLlI J_<J_SJI (_j-ll^J mil jL>oVI (jlisi ^ •"■-'"' aIjlII (_y^J 
jji^ Sj_o 3jLa (jj-i O'-^J i(j-\_oL«JI 3_jlj^ Ojljua f_^ (JIa (_gJLllj iji-UJj 1 1 » 
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I 



(_j_A 3_jIJljJI £Lla_S_i iJJjlSj . JJ^-* oW J' ^ '' .'"' oW 
JLj=_a (_y^ ^ 1 < II Li*:a_JI L^ j'^J^ t^' 12jjJa]| 
CjIjjJI <~»I ^ I U a (j-\_i j_oJlJ,I (J ri'^LLLllj tLUiiill 

5 1 j^ c:j|j_uj<j 1958 aLc: jL^-ij .Sj^iiiJI 5j-liriU 

4j-ojill ^jj^ll)) dLiuJl I j • "ij (_,lr (jl^ JL>J,I I JLji(_y^ 
(jjijjjJLI Sj^Lj^ djuOJIj « LlmU . «LiiaiiIlj jjlj_LLaiI 

(j J I ri i"l II 5JlJJ.J>JI d-J-l-^l (_jJI JLujlIj l(_jSj^2l 

jj_ij I oS . tLiiaiill cLLajiji )«-J.<t>- (jyi^ i_2l_^>ji"^lj 
SjV^j Jlj_L3Lil^t_cj^(_y^ SJjJjv (3^^! SJ^I^ *l-9 
IJlJJL^- La_oLjj_i LjiU CjIJlJ JJ-i!l (_3^J • '-^_J^ 
j^^Lial 4_La i^j^j.Jlj\ tjLS (( ^_^j jJ^^j_j_« » 4_j_Lc (3"^' 

3 irillll SjLajII oLjV^JIj (_ylL^J^I jUoVI (j^ (J^ 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

(j_a J-J-i-^ 7c_LjLLa f_j \ r (_J^IL:aJ djSLIj (ij;!-* 250 , 000) I M ri-re^ Wi>^ (j 'mI 

I— aj I ri*^ J J u •. n (j^j (_gl (_y3 sLxiiiiil (jLLijILiJil liJLuk (jls I jl <iJI L^S u>jli^jj 
cjIj^ J^ <"ii II Li JLoI ijJLLa c^K cLtuAJ cj^^I (_7^j J i^tl (_,lr cdJi (j^SLj 

^.LOj^l ^_yjfcL<kJ i(__)l3j'ill (_yl^ SjjLlII j_i^Ll«JI (_yl^ '^^ Cr^ jj utij J -1 ^tl 

(jjl »1 <il<!l 3j-^ J-^' i-a^ '"'Ijj '^"tlj '""jj u'.ll ojufc (_p jLni-V lijLv ji^ 

tf Jl^ I j ' 5-Jl <"i I iiVI (j.SL<jj ^ I . >. ^ 1 1 (j-ij-u (j-o p'j-Ji Sii^lj ijJLuk ij\^ 

. . . unmanned SJjjklJ,! j_lc. jI manned space capsules SJjjklJ,! Cj'^j nil's!! 
(j-o 1— ij_2JLi 5jL»-!j 5j_o j-«-i iJliVj I II jS (_5-Aj probes tLUa-aJ! ((iJli!j j i naaj 
fCJ . . . Cj La^Lu, ! ^_^i^ ^j , ^ ^ ! 1 J ^ 1 ,>>^tl jl^^l ((^ 1 , II)) j^^^^jjLJ ^^j! ( II ^ I ii"*- 
sLtiiJ! (J^j (a^^^tjj (^yll! (jyjkj manned space ships 3Jj_<kL]i,! sLiajiJ! (jnm 

. La <1».jJlJ L4AL4AJ L^Ii^j.jv ^_^ 

l-La!^V! c:j!j-llclU ^:>!jLieI^Li e^l i°:i<',iiV! !j-u qI (^sh^' o^ o^j 
CxJl^ (jlj isLiiAJ! (_yJI (jL^l JL^jLi i3jUJ.Li 5^j>U! SiaKJ! S^! ^\ 

.'ClA:>- (_yiaitj i_2JL^! lilli ^Je-i jj 1 ii"t 

jUoV! -rt-aiLl La p^jji^tx jJb 1 966- 1 957 tiluj^jjj >Li i_g JJ! jl1«J! (_y^j 
i-al Mi'i'CV !j J I M a (j'' "i<i-^ ^!^;>. 1 1 j ij ' L<iJ^ Sjiselli! cjIjVjJ!j f^^^hu^j III!! 
j_«_2J! (j_« JjJ-<iii i-j/^ (j^ JJ>^V '-*! '^-'*-* ct^J^' j-11 I III! cxjlSj J 1 ^^1 

LxaLLaJj! ^^j-i 'LA^ ljj>-'^' J' '''-^t!^ Cj! j CjLa^ijLA (.3-^ J j . ^ -- 1 1 ' L^ TT <i I iij 

'■I t^'j V |_5JJ! Jj_)-i-I! liili « Jj^!)) JjJJJLi jL^-aij .hard lading ^Ll2j 

4_aLlajjl JlJ^ /oJajtjj j j 1 nil jl ^LiaAl! djS^ (jLs /<u (j-«J i LSj^^i LiSL>o 
SjJLll! liiJj (_y3 !j.ij_a Cj Laj I < 1 1 (_yl^ Jj ,^--tl (jjSj lill jllj j 1 ^^1 -^ !-^ • ■■ ' 



60 



JCLOJI y^\ ISLjuuJI 

4jJLc 4ji2j ajj^io . _.IU",_,"a soft landing "r-^^-^;**" ji «tlni!'» Jjj-^' l-*' 

(j^ (j^^jjjl (jjAjk (j^j • 1966 aLc (_y^ VI iJjVI pj-ill i-dJi j^-»"j (<sJ jl Sjlc 
<Li^j «(j-lLII <tjji)) (Jjij_lII (_j 1 II LLajj/j Lcjj Sjjcliil iJiiuVjJI cJjLv Jj^^l 

3j.^^VI jaa^Jj ^ • "■-" Cj^^I (_5-3j (2>^L4jO Jl>- ^ .^al ^| 4 nii i ntl sLLijI j<uJ 
^:_jLj_j lI^jLSj . ' j""i j ^ iil^i /y^ ^ o"i I iMj d 1^ . ,.j" rt fiLaJLx-£3 (J-^j^HIlI L^Iu^^j 
<Jl!V5L>J,l (_y3 LoLu (Jill Jjlilj 5j^-vVl I - . 1 U ^" il JLa^ 3jjiej3 pJ-Jl 1 jui 

A J ?"i II f_^ d^jjiim aL^XI (2>« CjLj^jjJI aJJt j-J-<j->- (j^J '(^'-^i' aJJt (j-o 
4-1 (3^ai3 CxjlS joj i_ajL^I jj^-- ' (_jJI (jj I iij (_jILijijjjiJI jL>oVI (jl£ (_j_l2I1JI 

jLjsoVI (j_a (_,-l-ci "l^jjij (3^_3 ^ ' "■^' I— SJl^I jj^-- ' i_^ SjLaliil CjuVjJI 
ajLjeJlil lIiuVjJI '"'^^^ ct-^ IJijL-u Jajijjl \jJt j o"i i iilj ^ ', ^"tlj ^ oUll 
(_ya J oSII ^ Vi I II (_yi^ (J^J Jj' iJ'j-'W »l i^iill jj-^ J'^?-* (^ I 1 1 Ilia- IJ3^ 

. 1969 ^Li 

<-, ^lui '~.j^ " I "'jt« ■»■ ^1 "ij ,1 J -1 ''II ^ ^1 3 .' ' "^^ i_^"'j_'^j ' "^^ jL>oVI Ijlj 
Cj_4_Lajjl 4_cuAj aL«JI (j-° j; o".' ' " (j^j 1959 (_y3 I -Ld_LjjJ 43 Vj i njS (_5Jji 

^Mial ^j^i ^ r, 7,\W\ ^1 ^*^ 3-LijJ (JlJiKj .j_<aJI jJa-cuJ 2-i.<Lu_^ 

J 1^11 Ijji (<sJiiJi,l l—uLaiJ Ijj-i-i5 ■ 1-^ ^' I" 5Jj I II jS (Jji (_yji (jJJjSI4) ciLlJjJ 1 I n 

jO-AI (j-aj 14 (_j^i>- 4-UjJ Jl-4^1 LlJIjJ joJ 4_La (Jj^6500 JjLJ i_^i^ Cjj^ i^j-II 
tiJL-uLiILa «LjV djir ^ I II I, I j^p^-*^ ICC /* rt J /^ ^11 -»r U , ,. I 9 u^ J3-*-^ £<"A .".s La 

. U-as;^ jii^l D^ J jii^'i «iiLiilj» JiAl l^jlr i^lL! ai,,il,,ill ^ c^yVI SiiMlll jU^Vl (*) 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

(ji 4_Lo (_yJj'^l ,j.uji:>JI tiiLj^jJ,! CjJjLs. i_g JJIj Ranger j.jaJjj ^Ljjj f_^ 

1964 aLc (2>« ^''J^J Sj'^iill (2>^ (_,1t-"II (<uj I^»jo-v i"i1 I'ii"'^ CjVjL>J,I a'jJti 

jjL^ ajj in j< II (j! (_yi«j I juk (jla cjljlaVI jJlc ajj.nj'vll 4c:j.jjj jLliiLij 

, L^ItA^_a ALX-lV «LuLlJ1 jj-* 0~^ M-**-*' 
"J J Ir <".! .^^ (_g jjlj j_ji.3l j<u-oL>JI jL>oVI »1 ir" I iiu I ujJ /t^ujj ' •^'^' 

Jji LJjJ '"'^^^ I959aLc. (_,-fl-3 . jJJjjI p j^ I'll a jjkj 3^^^' (_,lr L^^Lc 

■J 1^11 TcJajji (_5i^ 'J. ' Lla^J-A ■ '-^ ; j" '^ niii n Jjl (_yji 9-UjJ iJJjlS 1966 aLc 

. I966(jj^i (_y3 J 1 ^11 J>=^ j''^ lt^ j3^ 3 Mii I II Jji (_yji lO-LJ^ Lijl£j 
j_i^ (_ylllj j-jiill Ttlajji (_,lr tjl I litVI < ~ » I J U -^ Jji c^l^ I969aLc. (_y3j 

tjl I II tV ijujuus Aj U -^ « L^l Ajj j .':. 1 1 iGjLiJU jljijSu pr-ljij" I iiajl (JjJ I j ''' 

*f<i^j I II ill jj-u-LjtU 5j-uS ^jt^"^ tj J 
(jK i_gjdlj i(jj-3ljJI) (surveyor) jj-i^jjni ^Ljjj j-^:«-yj ??-*^>^ ^J 

i-,^^^j J ^tl -»■ 1^ . .. ^_^i^ 4J jjfc La ^j_lC «LjS^j_4-i ^^_^-Li-ul J^j^l j^^_Li>tJ «L3 JLA 

Jo^j^l (j-a jj j •"■ «Qjj/ jjLj (_gi 1 966 ^j-ijj (_y3 i_a Jl^I I jui I -j^a£j_uj/ «Lj£j^ 

(jjiLiiJ Sj.^^1 ^j'jjj .^jl'tl CjI^^j^ISJI (_jJI S^LxisVu (J.<i:>o Llulij i(_yjjij|jJI 

sLSjJI (jKi (_yJLlII i_2Jl4II La! J -1^11 j't — (_yJI tLUiS jjIj JL^jV I j^^aj 

jLjsoVI I Jlj* (_jJLj_l^j_cuJI jL>oVI (J.i»-j .j_<j_2JI (Jj-»- J ^" . ..^ j''^ (_r^ 
. iqAA^..U.,.A!^"a A 1^-11 .-.IjVjtl d-,._,nj 1966 Jjj-i!^ IO-lJ3jaJjiiij<ILi 

.1969 , 1966 , 1959 -.j-^iU uul^L^ o>\j aSiUt Cxil^ 
I'll I ^ J ^1 ,>. ^ II J.JU2.C ij-i (_,lr LaLu (j-^^^Lc Jjuj I959j_jjj^l 4 j_y.a 
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JCLOJI y^\ ISLjuuJI 

...<iJLo joiliJil i_jjL>JI lIijjj^j J 1^11 (_yJI 3-dJLujJ 

■ J ii" I r i a i_gj-<ta 

(j_a ij-o-LM )» J r n Sj-aHil cjuVjJI I'.SmI 1968 j-jji^jj 1966 ^Lo (j^j 

jL>ijV1 (^^ILal (j"Aj>. /y^ 'J ^ll J[^.>- Cjljl JLa ^_^ ^-^ - ■■ ^j ■ki'^j jj-uj3^^-u-o jl^^ia 
J i^^l iJ->*" j'-*-" (j-'l '-^X? ' ".''^^W '-^^^-L'^J 3j*jvlj CjLS^Ual SjLc (_jILi-i^j I rill 
tlajjij j_Lj£LII jL>oVI (j-^^ '^^^J 1969 sLv Ijji-lj .(__)l=j'i/l (_yJI <ilo CjjLcj 

J ^ 'I 7c_Laj_u ^_^A^ ^1 t ri t jf I 



_^l JLtSi_-i SJji'lll _tt ^l_fll ; 1 - 2 JjOrr 






ij^li^l 


jijtl' 


Ujali 


UUajiJl 




^1 _j^ ^L/!^ ^\J 


1959 


jj_jj^i jUNl 


2 3 1 iU^ 


1 


^l ^^ ^1 ^U-l y^^^ 


1959 ^>i-! 4 


jj_jj^l jUiNl 


3dijy 


2 


^^1 ji^i J! j^- f 


1958 


ij^J,! olj-Jjll 


4-l>^ 


3 




1964- 1961 


ii^A\ olj'i'j]! 


6 - 1 j^^j 


4 


^1 jLiSi-'i' i^l JflJ^I jl^' 


1963^1^^2 


^^j_ll jUNI 


4y 


5 


^j"^' J! >^^' M^ j'j-^jr' J^i 


1965 - 1964 


S_l^J.l oLNjJl 


9 - 7 ^^j 


6 


^i jJ^ > oiU' i^l iyt^i jU*l 


1965 ^> 9 


^^^1 jUi-il 


5uJ 


7 


jiAil oli^l 


1965 ^ji 8 


^^1 .l^-^l 


6l;y 


8 


^1 J^ jJll -l._^ jlAtNl 


1965 


^^^^1 i^J>i^ 


8 - 7 u^i 


9 


^^1 ^Ji^ ^ jj Js^ Jjl 


1966 Jib 31 


^y2\ Jl^Nl 


9-i;y 


10 


j^\ Jy. jl-L. j ^j; i^L^ jLoi J_,i 
4^j2_- ^^y ^^Mj ^' J^ jW^' - 


1966 


^^^1 ,^j.-i^ 


14 - 10 - uy 


11 



6S 



I 

:4|rfjl»U (j|,j^ ^d»jB d^^ 2^Ui^ 

^jLuLoJuil J.«j<JI ! jj 1 959 (_y^j . «LbiJI ijJs: (jLuJi 

(_3^ i_iM^J -^J>^ ij'-^jl '^-L!-^ [3 J I iij Ji^j ^ ^ ■-'-»' " 
(_y^j.j>JI (_,_L«JILj »1 i^ li 1 1 J_)-^ Jj' '■-*-* o'-^ 
^'i J I (>lL&JII jiiSi (j^J .Astronauts sLuaiJI jljj 

OK I960j_.lj_.i (^j . 1959^^ cr^-^' J>^' 

jljj 4 "i I II jLiIli-l jojj i(J.»jSl Jl^ (_yjl.4lll jLuik.'yi 

(_£jij_j «Vj_ii (j_* o'-^J ii-d j "i I i ij-a 4 ij I, »l I'n "I 

i(J-alS ALC 5jd (3'-^' 't^'^' j-ftjj-ulj .(jJjL>-L>- 

iLLoijj siLiaAll jLujI jj-a^ Ijli 1961 Jj^I \2 i_^^ 
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6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cUoaJI 

fjJl i_aJL2_LI jl iy ,' -^jij-* tLiiiiJI JjIj fj.Ljij£ 1 ^ 1 -»- 1 jij J ^p^ 2 , 5 I -^-j U a 
cj|j_i_aLSj 3_j^j_LI cjL^ella JiiM^ i^^j-a 5Jj i nj'C II cxjlSj ■ 5Jj I rij'CtI ?rjL>- 
Sj.^;*-! (_yJI d^LxisI (ftSljtlll <ij>.^j jjjij jL^^j i(JLi-ajl cjLuljjij I <ijj jj^.^jJj 

. Lolj^ >Li^ 4725 l(jU-ie-a (_yi SJjjjijSLII o>*i itUlj ^UiaJlj SLpJI Jii^ 

Bj-uLi^ Tcjjljji^ Ct^J iSjjJii! I JU^x-i Lkjl J-o (j-* 5Jj I rijSll r-lji-V 5-aJLJr" I nU 
(JjJLtll liai^ aJlJ-" I n't J Lalj^jlj'C 1614 ijSh LtSJ ^ ^^ «"' iJjL<-o -5j^J lljli 
jLjCIcVI CLulj!Sj mil J '^"a Jjjkm (_yjLiiiiIl -1 j -^ " I ''J ' 4j1JlJ j-Laj . jl i nU 

5Jj Mij'stl r-lj^l Lfcjju (OJ 3 ^ja ' 89 CLf^ji'i 111 SjLs-lj Sjjj (j^ *jW^ lIxJI^ jl 
ji^Lj Cj^>o 1 j * *> 'J L^jJ' i«QjilJ,l 4ijl»iaJl Tcjjljj-iiJl clLjLj/^ LajIJla (j^ 

3x.LjI tiJj (_jJl^;v Sj^JlJl <ii>-J C^ji'll illj .5jlJJ(Jl 'li^'-J (_y3 ,_)l3j3l d-ujLv 

«Lt_Lj_u pL^jl ^^ 1 ^ JJ-* <^3-J^lji— 1-1 <:GJj I II 1 N jj-« tj-iij'-^'-^ 3"^ (^ ' 1^ '^^^ 
(<s-al (j-* J(j Mio ^ j""! cdJjiJJ .jJ^T-l^"^! <lkl:>J (j-« (3jLS-i 108 JjLJ Cjl^p^^Lp 
(j_a 5j_a (Jj'^ tji I II tVl Tj->-^ i4_«_LiLaiI (jLxjijVl (_gJi:>o TiJjLj (_5-3 JJt\ miU 

(jLaiL^jl^ i—iLivlj cjljjjji jj>^ -^^ ^ 3""i ^ " ' ■ ' T '" '"' '^ cjj1^:>J1 ^^« ■ (jl 

(_yi^ LaLc (j^J^ijJ lJijJ ^ '^ " JjLJ (_yl>- »l oUll (JjjL«.>-J (jLxjljVl (JLji- J-i^ 

lSJ^ KJ-^ CjJ.j>JI ^ "I -» ' ^ ' (_, J » i"i II (j^l I II ~>-Vl I J-^JJ .j-uSJl CjJLsJl 

4^1 mil ' ^ . -^ "'J 5x.Lj< jLtj jLcj I L^jaSLlJ i_ajjij V 3j<ilr <jjj>^ f_j3 /oii^'^l 

.?L»iaAJl J .^«t Ij-ojJ (_jILij:3jjjiJl jL>o^iJ ^iiij 
(jl£ LxjO fjijl JS i"i t sLiiaAJl (_jJI r-j^^JJl jLj><-il (jJjL>-L>- Sjjjjtjj (j-i:'0 
i_al Juki 5ji^ jj^-- ' 5jJl;1^.4j <_jjL>o ijji cLfljjj) Loj jLsoVl I Jl^ (<uj I IjJililo 
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6J9AI0JI 6>^liaAjl »I>JI 

. jljiil ^ ijA,\-Ljj Aj^jX\j ij\ iriWI SjLcI 4jJlS-al jLHi-l - 

(jl (J-j-3 (jisj^l (Jj^>- 5jj-i 5j-"ii-c > J I II ^L-iSLo 4.Sj^j Sj-iiii^ (_yJL4jj 4^Lji 
(jl£Vj Li-aJL>- LvLso (j^ («J j^al (2>SL! n^jj*-'^! (j-« ■''^ '^'^ jlj'v II ■ ^ • ^ ■ j 

/oJ (_yILi-i^j I nil jL>oVI (jl (j^ («^J-I' (jr^ .lillji^ 03^ O' JJ-*^' 4<jjt-> ijja 
4JL3 i(_yjLuaji!l «La^Uj_i (_y3 5j^_ijiJ jjLjii- pJ^J (j^ Cj^^l cdJi (_y^ c>^ 

lill J (jl^j sLu^a jljj L^a^ Jl2£ Ja^l ,^1^ j-J^j cj>Ij ^JLLa (jl jlS1«II ,j^ 
LLlj-LILs 7t _i 1 11 i II 5JloLc. liks. (j^ -I i^All /isJLc. (_yJI SljJ,! J^i>-J o^J 

(jjA_J (jl (»j-Lj V dJijLjIj jl ^ I I >. A 1 1 JljIj (jl el l^^\l ^ (^yJLjjjJ . LsjSjIiJj-u 

Vj ((liJLLk (j>^)) (jl VI «l_Lo I 'J I 1^ " a>^ "^ 5jL«JI (_yia i^Liaiil ULc: 
V 5jl2j<j3 (-jjLjo sIj^V VI "^ Mii I nil (_y^ siUiajiil »l <ilr Jj;»-j j^VI ' • 1 1-^"_' 
(j_o JJLc JjLJ VI (Jialu /<sJ (_g JJI j-aVI iSjjjlIIj 3^^VI (_,ILlUju L^ ij^-^ 

(j_jSLj (jl (jjJLiiAj ljjl£ . ujii Lo . cj-u:3j-ijJI i\ oUII (jl «Li^L>- iCjIji i nil 

,(__>l3jVI (j^ 5Jj I lij'CII (_y3 (oSLallll 

-.(j-A r-l i^'a uIjIjLjIj (J.u_4^ (_y:Lj_L^j_uJ I jL^VI JlIjv 1962 aLc: (_^j 
(jl£ (_ylll Ljjjijlj (_jJI SiLxisI I LuS J jjj I •^JJ'^J^J ' "J "-^ jlj '-^J-':' J LsjILijiJjjjS 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

4 I I ril I II (j-* 4 Miii II ^S>- I LuI£ (J7-^'J 6-I-L!j"|I iI^ 4 M li i nil ^^^^ L^jis-J CxjlSj 

« tjjjj" ( 11^^ 

(_yILll SjUIj -i'j>I' JJ-c SjLjj liJjjjji^ r'^?^ "'^ 4jJLiII ^j U -^ 1 1 ijjjl^ 
tfLsoVI IjUfc (_y3 (_, I 'ij''j-ll (_,ILu^ jjjJ I 5t^UjjJI (ji^J i^Liiajill (_y^ I j 'J ' ^ ^_' 

j-i^a-C 3.j>oL3 (jl^ (^ JJl i-L!j" 1 11^ 7j_oLjjjj -I .^^11 j_yi (_jILyijjjiJI jL>ijVI 

<iA^ cjjl^jI/j . jljij 4j^Ij (_jJI 5Jj I lijSlI (J.«^>- Sju^ I'lT <i iiij i I964j_ijjSI 
. - 1 1 J u -^ cjjLs IjlSL&j , ^ I ,>. ^tl ^1 5Jj I II I'CII jj-a 7r_i>^ Jj' 2-jij V i n^ 
(JLvj iJliljLsoVI eJJt *ljj O^J •f'3i "^^ '^Si uLjj jlji^J cr^'J'^'^' (jLtujVI 
5j J I II a jL^ i^JJI (—ajJjjjS (_y^j_uji (_yjl^^j'ill j<sJI-«JI -1 j ' "^j i_^i^ "' 1 1--"' 
sLiaiJI J '^'' 4aJLujVLi lilt ja ^js~^j i^LiaAll alitj^l j^ ^^jj^j^l jUo^l 

.^GLaljLiti^lj 

( 1 966- I 907)mmJ§ j^ gii'^n^b af^jif* 

i(JL>.jJI (j^ ■^"'^ Jt^^ dhJ'^ *LiiAll J_)-^ («J->- jj-^"- ' (_y^ sLuLxjijVI (3:JJ3 
(cJLlII I Jui i(_ajjjj|j^(__)iill^ji^u (_ya-jj I III (jJjJI (j-o jJi^ j-jSI (Jji:>o LgjSLIj 

l-al MI<"| ml u^ tjl lil't^l cljIj-JK^j-a -t^'-? tl oiiiLj Cjajjjl |_5JlII (_yjl^J^I 

j_y:>.jL>JI ^Liiill (_y3 jjjj (_y^Lu-3 jjiS (Jjl (jLtujVI Ji4ji "^-^ (_,U°I . ^LUiiill 

jjju oL^l Jjb .(1959) j_<uSJI ^ ^0-LMI t-JUtU^^jjj-aj Jjlj .(1957) 

<i_uLUia «LjSj_a (Jjlj isLUaiill (_y3 (_j i"i<n (jLuijI Jjlj i(l96l) (__>^j3l J^^v 
.(I966)j-«^l jcJajj/ (_yk: (>J Ja^jji Jjlj i(l966) SjjlijJI t_c^^ (_yk: ■ t-^ ; j" 
Lis LlLl! 4j|jL>ijl r-jl (_y3 (—aojJjijjS i_^ju^ CUaj <J ^ 4JI jj ■ ^" ' (jl LlIj 

.TCJjLlII 4:>-J J-LtHlj 'J 1 ^11 -> 1-^ "■ (_5i^ (jLuij"^ Jo^jji Jji <1jJlJ (_5-1^ lO-" 

(«_L«jj Lul^ji (_y3 l907jjLijl2 (_y^ lJijjJjjj^ (_>iua£^l£Li (_j^jji n jJj 
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6J9AI0JI 6>^liaAjl ^l>}JI 

J in~>- ti^xa. ijSLjj/j^ (_j^^ (^l-«-" Ji^-*-!' (j^ («J ' fijj'^ (_5-^ (_y^l JL^Jtil (_y3 
Cxjjv 1930 (_y^ 7tJjlj_i-aJl_i sLoLiljil Ija .(jl^^jIaJI 4jj/jijji (_^ 5^J-i (jr^ 
(JjLtuJI Jij^jJI iIjI j CjLSj.j>J,Ij 7c_jjlj_i-iiJI 4jj/IjJlJ CciClaI 4x.jjija^ OJ^ 

dilj-jLLsJI JLjij_^ i_^ (J_«_«_J (_i_uJj|jj£ (jlS <1jjLlII <ijJ,L«JI t_!jj>JI (J^Li-j 

(_yk: J.<wlII (_ljjjijj5 I nK 1946 ^^j ioJliJI ^uXLtll t^j^l «l-^l JlJU 

(_y^j .ICBM CjljLii! 5j-jl-c An I iijlu Tcjjljj^ iLujj^jjjiJI 3JLji^pJI Jijj3-* 

.R7 7-jjL»^l J-Aj (— ajjjjjj^ 

jLsoVI ^Ljj_i <1jjLi1 Cl^ Ijuj (<s_UJI \jjt ij2s>~ 1957 jjjJl^l 4 (_y^j 

.^LiiaAll jiljej^V J^LiuJI (_yILi^j I fit I 
p , ^ 1, 1 >i ^Qj_oU '^^^^ L_3jjLJ tji^j «llalS 4jj_iaiJ lJi-ujjijjS (Jjl^ Ja_L>.lj 

(jLtu-iLi (Jj_»^jJLl (_jILij^jjj/ /txuj-i u^ ij-*^ o^ ' "'■-^Jjj SL^j ij^j 

j_iIL«J (_jjJlj jjJjj-u sLlLujSjjjJI djSjJil I Likj-LCJ (SjjijJI) \juuu^^ (j 1 ^^l) 
d-ftii^ (j-l| jj i"ij l-x-«j . <ijILu^jjjJ I "ijjLUiflJI (JLdjv^U 4_ujijjjJI (J.2JJI 3-Jj-c 

^L^l^ Jl-iAJlIj «Lu_uL_u2l L^J^^J-£3 ^^y^ ^J ^"l I 111 I " ' ' '-^ d"l /^^ ^ ,^" ^1 lJi_uJ JJ^S 

Mercury tJt J^>«« S^^Ji 

/t-alj-i ^J^J (_jjj3l 4i>-lj_o f_^ (Jjjim (_^SLj^>^'2l «uiiil!l /y_oUj_i Jo i"i 
jL^lJjJ (Jjl (_gjjSj_La TiL^Ujj (jlS .^il^ij (_j_L*x>-J (_gjjSj_LO ■.(_,-* «L»jLlLa 
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6J9AI0JI 6>^liaAjl ^l>}JI 

j_ljLj <1jjiIjJ u^jJi-i i\.jus-aJ\ i_^ (jLtujI ^-J^j (■^j-ujXI (j-o ijj'^' 1— SJl^JI 

(_ylLll SjljJljsJI J^l_<iuJ,l i_3jjijj (jLcuJMJ 3 ji iiL-u'^l • ^'ilUjtl ^^ ^ I ,>.^tl 

jljj,! (_y^ (jLtujI )«-»^J (JjLjiJ O"-^! Lt^I iJ-5-'^->"j tL»iiil!l (_gjL:>o L^jvjJaj 

tjl I ri iVI (J_i_<kLjJ /i:_olj_j (j_o JuV (jlS liJJ jjj jJoLimj Lsj-Ajt^j ^i.<uJtA 
(( j^^_Jj_t_u)) /yj_uj|jjl ^lxUj-aJI 1 it> ^L^e-aUj-J ^L^l^^l ^jLjfc JJ-* ^i-^J - -• ' '^-^n 

• sLiiajiJI (_jJI ljJL«j-3 «Ll>-i ■'j ■'■■'" (Jji (j^J 'Ij'Jji «Vjjfc (j'^J 
(_y3 -^J-^ 0"^' ^ U , ,.lj I I 8 ja^j iJjjlS (jLcuJU 3JjjkLa 'lia-j (JjiJ n_gj-il j<i Ml 

t_^L>JI ,_^ ^l^^-JI CT^l L>"W^W Lj«^I>^ 3ML.VI oi^j 1961 jjLo 5 

JUj/'ill ' 'J'^ ' (_5i^ "(ji) . . wJJ„"'i_^'' ''^■^^^ "'^'j J '^^ (^ JJI CT-'ii^J-^' 

xjlsljll,! L&tbl 4j ^l^'"t 4_uLc.jJI l4JljJi3 J^ ^^^i>«' "^hj t^^' '''1'^ l5'^' 
1961 jjLo 5 (_y3 Jj-J-'i' o"^' 3^^1>* iSj3^J-i^ P^^J-^ Lr^ S'^'^i Jj' O^ 

iljHajLj^ 187 <ic.Lijjl i_b (_gjljLA ijjj>o (_>uj^ i_^ Freedom-7 3Jjjjij£LII ^^ 

(_jJI (JL>JI OjLji (_yi 4Jf) I ilj'vll J '■^~ Vj I,_)l3j3l TlIs-LM (j-« I— ajJ^io Jjaj>J 

.Sj^jiajJI (jAiji I j 1-^ ^" I" '-ij^t>- aajj>J,l (_y^ J I i(__)Ioj^l (_5i^ ' I'-' ^ • ""' (Jj jLojJI 
sLcjl (j_« '^-i'j' l-« Sjcaim CjLjV^I :'.nn^j lULji sLiiajiJI JljIj SjL 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

jLsoVI (_y^ j_Lj£j| ^^jL^I f^j3 • " '■^''^^ (_^\ (j^'ij^^ CjJjlo^ I ''^J '-i^^ 

(_^Jl1I -<i (j-^ I > 03^" 3^^W S^Iai>JI oJLjfc Cj^Lv 1962 j_jlj_i3 20 (_7^J 
l^J^'Li- joJ? sLiiaAJI (_y3 CjLcLji jjjLAi- (j'^i^ ^ '^"j . Sjistll,! ilJuVjil u^j^l 

^j ri o"*. L^-AjL^t J o" ( III 1962 (*l-^ ^j5-^ ^jL^^LLd] (((J-lL>. lJ^-?"'* *^-^J /*-Pj 
Ij J i"i a JljIjJI 25 <ii>-jJu (»L^_3 (__)i3j2l (J^;*- CjIjjj Cj^Ij (<uiJ LjJ^-Sj iIjLcLji 
iCjIjjjJI JJl^ ' i^ « . U jojIj SjJll ' ^ « ' '^ -I .>»Atl ^^^ ^ '^-aj 1962 jjjlol (_y3 

JL2^ i^LJajiil 4.44X1 CjLoI JlJcjjjiVI Jl>-Li 4 q i iiI Jajj^ (jl jjjSL! jJ^J 

4IlIjjjij5(j-*(_jjj£LII pjIj I'iillj (_yJLji,l (oJLjla j_ujti pUojjjil <ij| 43 j^^ <ii^^j 

La^ iLlx^^l cdJi (_y3 LaL^J 4^JiJ-aJ (<sJ ljL»-i (jl (<S-C.JJ n_gjj^j_LO 3 Mii 1 nil (_y3 
' _ •« '^^1 (j^ (jlS (_jJLlILij (_gjjSj_La JJ.OUJJ (_y3 Cj^Ij>.jJ I jj>- 1 CxjlS 4iL>.j (jl 
jj ,^ tij 4_jJu Cj^Ijvj (_y^ 4j^Loj lIiI JukLiiLA (jLa i4jJ5ia 4^J (j^ j^-»"ll 
j-u-c-i_5 (_^j^ij (J_aLjIu 7r t (I a (J-<i^ ^LxiiiiJl (j_a (jS-4-i 4ji <"«" ill 1 ->vjTy^^"ll (_^I1J1 
^^ tl ,>> A ll ^ ( ,iU (_2 4_Li2IIJl aJ^ Ll<-ajL:>"i( tilj 1 ' ^"^ '-^ ' " (_7^ 4.^_L^ J ^Ls-a 
,j_o ^oJLj (jL^ (^ JJI JJJL^I |^>^I ^ ..I U >^H^ '^^^ (JJ-'I (jr-«-'' lS J-II 
(__)iaju (jlS (jlj i(_yjLLiiji!l jljLjilLj/VI 4_ti2j 4jljiJ (_yji dJJj (JJjlSjiCjIjjLLaJI 

(_,ji.n<tl (jL^jVj ■^'-4^^' l|jjjMiCjlj-i4i SjjjJI j>JLA(jjSj(jl7cjvj a^ ^LaLlII 

3j;^l(jrt-«Jl4ji^l 3JUel<^V IjJaJ JljljJl4j(_^jjU|_5Jdl(_yj.uiii]l JaJLuaJlj 
.jiLciajill ^j I rij (_gJL!l ji^Lkill liojjijij IjILoyLp 250 (j^ 't'J-^ P'-^j' L>* 



Gemini ^ja^wa J^Ui^ 

(JjjiLl!! Jjt CJ I J m" I rill 4jI JiJ (_y^ j<U (_g jJI (((_j-'L<t-L>-)) /^.OUjJ (j^ l—aji^JI (jl£ 

jl1«JI SjL^J (_y^ « LjjLi)) 4jSlj^'i/l «LiaA!l 5Jl^j L^J jjlj (_ylll 5>ijSL!l ILvjU 
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6J9AI0JI 6>^liaAjl ^l>}JI 

^ 1 jl I fj!^ La jjii M (Jj^ L^lj.ai. <_jLijij^Ij L^j£ (JjJlaIIIj I j" 'J -^" / _ I J I U 1 1 

. I jj"'^ /aSLallllj «LUiAll 5Jj I rij^ 5-iLjS (_jlr i_ujJGJI - 

.SjjjiJI J-tj aajj>J,l (j-« "-^-^'jijj '^^J-^' S.al»"i 111 Ij-o-lj - 

4 '1 r 5_usl <"i I iiVlj i_2J_^l I jufc (j-^ »1 i <"ii iiVI d-oTLrv (_yl<ia^ til^LJjj (_y3 
,3^Lji Cj^Ijvj j_y^ (JjLiilLi <-Jj-»- Ji^ o^ lS'-^'j iiajj>J,l (_y3 Ja^o^JLj 
jjllLjjVI (jLli>.jJI CjjI£ i(_y'L<tj.-v jT^Ujj (_y^ 'LLa-j 5j.Ju^ LujI ijJLui iJJjlSj 

23 (_yij . 1965 j-jL-b I9j 1964 Jj>j! 8 (_y^ Ll<uj «Lua^ jljj (jjj L^-i-o 

(J_Ljvj_Li » ^LL^a-iLlI (_gJLjlj jj^LIalj (_yLiiiJI (_y'L<t-L>- /j_oUj_i IjLi 1965 (JjjjLo 
lij^^-j ^L»^i "-^^P- 3-(_j-'c-<t- L:v dj^jJ,! (_y3 jl JlI.1 (_yJI «^JJ U5^"J "0>'-"i>^ 

aS-^UJI 7t_Jjlj_l-0 a1 JlJ>"i ( 111 «Lj^jJ>0 «ll>-^1 i>jLA (_^ /C_1J ij^^J^l (J^^>- t-l)ljj^ 

* S.>-* (Jj*^ ^Lciiiljl (_^ J I I II III ^J-UJlll 

La (_jJI (JjjLj_SJLj iULiialjILo (_jjj'i(l ^LciiA!! Cj^L>-j CjljL>ol jJljJ J^J 
(_^ ^LxiijlJl CjLal Jlj^" ( III jj^ tiluJoJu ^ i III 1 1 ^(_^jL^I ^JJ ' ^"' * tj' (1>^^-^ 
(Jjj^Lilll J^C^l^C^^I iiiIj(_y^«Lil^JLli(jlt_i:aj«Li! VI i(_yJUJI [lijju^^ 
jjj cdJi iJ-J-3 <— !j.j>J,lj ■ U U -^ t I j2^ r-J^^-^iJI (j'^J iA^JjJui J-^J 5jJjL>- 
cl!ul£Lol (_p L^ J-^J-^ O'J ^J^ III ii'»o (jl i-j-^^^J 5j_alJLa (_p-4J (J-Ujus JS i"i i 

JjL^ jjjij jLJli-V ^llo ^ -^ . ^ ■^" I^UCli aL^ liJLui tr^K liil jj i7-LaLJjl 

Ji^;»-^Li 4_iJL;LiLaJI iGjiliul ^Lj (_JJlaJ f^J-'^' Lt^ '^J'^J ^ijiaAll (_ya (jLtujVI 
(_y3 S-aJiir" i iiU 3.«JijVlj Sj^-vVI 3_lj.j>o tllLui /<sJ i4jjjL>JI aIjjuI ^s^ (_y3 
V JLSj CjI jdLi 3_LvjJI dJJl! Sj^s JjV -^ -i . ^"j SjajLS. SjLc: l^Kj 4JU.jJI 
^^^ Jjiiiill (jl L»^ i4jl j «L»iiiJI (_y3 VI 3_L«^lj i_2j|jii (_y3 LjijLjii.1 (jSlx-i 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

sljjJI fj^l CjIj ii II 4J^ «Ljiiii!l 7j_oLjjj pLvjLi 5^-J-^ (jl^ f^l-^i' oJlj* (j-o i_gi 
.<ijjjLjaj Sj-alioll ^1 J<"ii III (_yl^ Jl>-| (2>^ («-! J-*' J-*J 

Sij^la jjI «LuiiJI (_y^ sLlJI cIjIj-uIj jLli-V (jLLlILlII (jLlU-jJI tr^l^j 

ilLI^ Jljlj ^ui^All CjLL^^e^ d",^^^ ^LlS dJj^la ^jj, iL2^l ^1 cilxajv Ijj i nt) 
dJLvjJI (_7^J .ja^ljlj ■^'jj-'' 4jej^ (_y3 \J^ '^!-^_l>" «LiiajiII <iiajt^ dj^Li-j 

r-_jjL>- (Jjl Cj^ij>.jJI ojui (_y^ (_5i>oj •(»yi <tjjL<iJ Sjii (jIJljIjJI jIj o"ii III 5 
T-jo I iiU (j-«j-II '^'^JJ isLi-aLiJI sLiiaAll 3Jjb (Ji>-lj sLxiiiiJI (_yJI 5Jj i njSlI (j-o 
i_kj.2a_ij CjLcLjj) (J II ■>■ (_jJI iJ-»-aj Cr^ 5Jj m iS!l /TJ^i- slx^ajiJI JjljJ <ij 
^_^l Ci 1 i^J ct-'-^ (_j-'c-<^l--v Cj^L^vj Cjj <i"iinlj ./j_aljjjjl 4jL^ (_j^ S^LjJI 
. L^ (_flJ£Jil fiL^il 4^JJ Sjjjia-o Cj juljj sLoiAj ijj^^l (_5-3j "^li^^-J ''J ■'■■'" (jjJ-ij| 

/t-aUj^l i_yj\-LM\ <ijjjlj^l djilu « jL>0 2l)) jl SoyUZ jjJJJjl 4 Mii i nil JjLJ 
^_^.>-^j_u_u ^_yILuj3^ I nil ^Lcililjl ij^j ^ ^' ^ ■ ^ '^ Ji^J .jjjjfcm ^Lxiiilil ^_yILl-t^^ I nil 

CjIj'i I III (_jILijijjjiJI tLiiiiiJI /j_oUj_i (_y3 5 Jjji^ (^^-^ lSAP '"'It^J '' "'■IJ^JJJ 
jj_<i:>tj i((cl)^_uL_u)) «Li_ujl JUl ^ 1-^ "^ pit cLajLv 4_o^^ L_uL_ul Ll<-ajL:>"i i nlj i4jj^Ia 
<lLa:>J,l (_yJlj (j-« ^1 .>.Atl jljij js-aisl (Jji:>o L<i£ L^jJl vIjIJlJ>J,Ij ^Lilj ^1 .UtI 
d_Lij>J,l 4_ajLj>- (_y^ (J.4J>o Sj^IalLa Sjjj^ i_^ sLc^jJkl oJijfc JI^Vj iSjjIjJll 

, ((j^Jla » «Uj I JlX I 
*0^J J I jJ, I (_yS f. \ni\] i^ji^ * j^ • * '3^ ' ^^^ (j-« jjij-" '^-^J-* Ui^^ 
, 5j-^jv 2 1 ^^^jIL^eJ ^_^IAj_u ^3-^J *L>^J^^ *^^^ L)j45-*dL5 ^ '^-^ll -^'JU cr-^"*-* uaj_uj) 

3.^j*lo 3_uJI tr^l^j 1 1967 Jj^jI 23 (_y^ jjjLxj 3_i^j_«il 3^^1 Jj^ W 

Q^jjixiiiill (j^^v^m (JjUJjj I 1 j '_; I |»L*IlJVI jtuJ (j-AlU3L»ILa (j-dpj-a (J^^-^l Cr'l 
ijj^j.IL3.lj I ^ aM Ul jjLJ j-j^Ljj, 3_j^jJ,l Aj^ Ji-jsJI »j I II jjl VI ' I 1 j "j ' 
j_L«jJ^L3 ij~UlJ^^ I nil «Liiii!l Jljlj I j^'a Jj^J (_)^J^^ L^-ll-cj 4jjLa-o J^Li. 
<_ijJILj/l '-ij^t>- (»i-c SjJ, jjjLji /txujj ij^'-' 5jjl£jl aJ^ 'La.ujj .i_ajijLojS 
jjIj I4J i_jjjv'!^lj 3-c:jl-a Ujiloa-I (>:Li^jj5 3^^W 1968 jjjli^l 26j 25 (_y^ 
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6J9ALQJI 6^LiaaJI ^I>JI 



j-u)i ij! jjjuali J.-^ ^ 



^\jy_ J eJdiJ.1 ^1^1 : 3 - 2 Jj^ 



dlidl ^^ll 









C-J'^ 



ils-jll 



64 



1964 J.J 8 



65-.b.-19 



>" JJ-^'jl lij'-^ 'i'> Jj' 



,.u-23 



tUiiJi J _;^ h/r Jy 



63 



98 



j„7-3 



iUiiJl ^ ftLiJl jL::=^l 



120 



191 



j-k_i.i29 -21 



15 



26 



16-15 



6- v-^ 



206 



ipL- 330 

■pL-jI i_ " ■ " ' • 



,18-4 



^j jjjUi^i ^bJl Jjl 



6.6 



66-^..jU-16 



sLjsjiJl ^3 ji—^' " 



44 



72 



1966 ^j„6-3 



sUaiJi J j^_Jl - »U^1 



43 



71 



iJji 21 - 18 
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LiJi j j^l - fUjl 



24 



71 



15- 12 



11, 



tUiiJI j jyjl - ^UJI 
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ipL-94 

iipL-jl i_ " ■ " ' t 



15- 11 
1966 
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I 1 J "I -»"1l jo3j S-j^jjjjij 4-j^J5_<ji tjl" jSj-1.1 i"'?lUl 1969 ^Ly (_r^j 
r-QjEj (jT^' S^jJUil Ai-^il (j-o JjJ-t-i jjjLji CjLSj^ I jj" Lli^LS ''-L^'-J 5j-<i^ 

.^Jjljiil Sia^Li AL=elI>U IJlo^aj ij>i-l oL^j^ 

JjjJj LdijLfl^ i_^\ SjjLiII SjIjLLjV 4JjL=e^ (_y^ 1971 Jj;-il 19 (_y^j 

(.3-*J ^-i)'"'^^ 4 U Tc-a Jjl (_j- r L-i-L^ j II I 1 1 jLsoVl (3ii3i ij_<taJl (_yl^ (_,Sj^I 
IjJLa 1 jj'a jiLiiJlj L^jJI J li I iillj 4j_j1jlI,1 < " < I U ^ t I jJ^Ualj *Lb (_y3 Ut>.Ljj 

■ 3j I iiLS 

jUahajjljJll akjJll 3>Llal (>o (I^IjI ajujl JlJUi^I 1971 Jj>jl 23 ^j 
aLjlII (j^ ^tHJ:? ^ Lt^J .4Ja:>J,Li dco-ierJI (_ylll I O-jjjjjji djSjJkl lIxoj^jjjJI 
(_jSLcuJ^j^jJ Ct^J.^*' (*-* -^'jj ^^^ <iloLv I I -jjjjjj) 4j£jJi,l i~iiimi ^ • "■-" 
SjjjlII (J^ii-j -1 j""i J " (»Lx-i J-*JJ • I— ajjjjiJU jjHSj^j i_2jSJj^ i_2^L<jiJJ^i^j 
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6k;UQjjuuJI 0Jlol.^JtjLufl9 ^^jliJI tLiaoJI 

jjjJI ^ ^"" "^ «Li£^pL1 dtixjjvj ljt_L<jj>- <i-^Jll>- ij-^ iij f'^j^ cj^L>J ^1^2^1 i^j^^jjlI 

clijLi^l (_yILll 4^j|j_ll 4_LjLLia.flJI SJijlSil 'Ljejjj jjjjjji /t^ljjj lJlSjj 
JJLc *lj-»-l JJiJJ •(j'<-«'-^ '^^ "^1 'lial-iii-i /jL^Uj-ill I— fljl" I rij joJj I I l-jjjjjji 
(_y^ (_jJIj-i:3j-cuJI jL>oVI j n'l nlj .<1jSjJ,I -' _; i ' ^"' (_y^ ^ i jtl Cj^LjJljiIII jj^ 

' j""i 3 " *l-i' (_y^ 3Jj-«Jil jjjLj) <1j£jJ,I lIij o" I iilj iSjjl jJ,! '"'I '--'■» -1^1 4ja^ujj 

(_yILl-l^J I rill jL>oVI (j-^l-^lj 'J^.l ' 'ill J^^J . 3j I 'lj\>H S-uLuiill (JiLlI 3j^j_4^ 

jL^VI I j ^11-^? CT-^' ^-ij''^' .-.I U ^ ^ I 1 CjI J_«_a jl bljj cJjia. i^Kj 
. 6 Cj^jJLji (_jJI 3-iIj^jJLji (_5-'kj I j • "■^' SjiHiill (_y^ (_jILu^jjjJI 

(_y^ LkJl^a. Sjljajll CjLjV^I <^3^J t>-»- (_7^ «lJJ ijj-2jl (J^Uj aIILsJI (_y^J 

J 1 ^ II (_, I r Jj_)_(JI (_y^ Sj J J "CI I I 3"j 1-^ -^ (_,lr 3 I J 3 -^ 1 1 ijjLxiajlII L4AL4A 
<ijSj_«ll j| J^VI (_yji (_gjjij_Loj (_j_LAx>- tuiiiiJI CjLj£j^ (^^-^ CxjlS tixjjaj 

(jjj (j_o i4Ll». Ij-fJ^ L^vLso cdJi (_y3 (j-^J ^tLj''^' . - < I U ^ 1 1 I J I ,^"Vlj 
((j_i_0)) tLUiiJI 3 1^^" JIJjVj .^a^il JI->J.I I J^ (jy^ (jr'j'^' SJjjJI . dli 
jojjLill tjl I II tVI j<s_L>J (_3_i_S^>o i_!j^I )«_^ljJI (_y^ (Jiijsjj sLiiaAll (_y3 j3^ 

.^Lii^njl ^1 u^" . ..1 \ 
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j~Jj-C. J 4--a-^vjJJ . (j-Lnjj (Jj-i-u *— ijJLj . j-cijl /Jl Jj-uajJJ ^__Lcj^>. ^r-auj-i . <iLcjjjJi ^—^ JlC a-a ( I) 

. 1963 . 4-Jj .^1,1 CjU-aLtil jJiilll jlj . S-uaJj^ 

J '^ ■ ^JJ^j^>' J-4J-1-UJ tjyjJ' *-^>-=*^' ^-i ^j-^ rij^-*^' 3^^ ' ' ('^^-^O 4jj_ojjJLJI fiLjj\^j^\ ^jj^ (2) 

ftLs- LLa ^j-a5 t44J>. 1^ cLflj_LSS ?-ajLt-iajI j-^jjjjJ a CjISj_>J.I lJl3^jj aj (j'^Ji-a f-LajjI ^_j) 7- ajLt-saJl ^-Jl 

.^_^Ijl^ tj;l Ballistic ^oj-uVI 

. 1992 T^Jl-Jj-j-cj 4jt^L>. ^J-iia^ . <;l_ua.flJLJ T'-AJj-laS <tcj_i_uj_a (3) 
?:_-aLJj_jj| |_^Lja 4_clj) Jl*j ji) j_4_5JI (J| jJj-LtSjJLj j_I1jj3j_i_u ?L-alJj_i e*Jl_L(i (jl£ 4JI i_3jju /cJ (4) 

.^ll^SJI Ijui lya ^liJI ..jUI jii^l J^u^LilJI ^j-a 
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«laj^ u^ tjiuLJI JIJJI i-fliOit ^1 ^yJL>JI J-ajJI 2jI^ 4,Ui 

.I96IjjU2S 

3j_u£L!l «GljL.alJLi SjjLJI <_!j.j>JI 7-jl (_y3 (_yiLi^j I rill jLsoVI L^Lal 4j«jij 

((LjjiLj)) sLiiajiJIj (jlj-iiail 'Lloj^I SjIjVI jMj^ O'^J 'IJ-^J-'' ?"P^ 5j.>-l_5 

/j_oLJj^ LjiU 4jijj «Liiii!l (JLa^ (_ji (—fljSLo JaLiij I Jjj . 1958 jjjjSII (_y^ 

.(Jjia jju jU^I /t^ujj 'ijijjj (_gjji_^_Lo 

jIjJLIj (JiLi^il "ix^ljjij ^^"--Ij Lj-Lls-jjij ^LciiAII JiiLajj (((_yL>oV)) ^^j^ 
'"'I -> 'I ' ^^"'^^j jy *■_;' ^. J i_^"°' "o "„'J^" j J "J ' 3.;'' etl-^l ill d. :,^tl 

"iJLaja UH3 LouVI 4jVj (_y3 « J LJi/j La » ^^j^ (<u 1(JjLjJI Jj^jJIj TcJjIjj-caJI 
« j— q_jn> 3-^>-* '-*' ' ' ^"' J .^"j «L>.jIl5JL1 ^LxiaAJl CjL»Sj-« ^j^j cU_u1jJ 

CxJK Ijji-ij J 1 ^11 5j>.51I,Lj 5 SU'iU (Jjl I II U (j^ Vj'ii II a (jlSls Lujj.fljJKj 
(JjjjiJlII cJjjj Spase Task Force -I .^-^tl SiaJuJ'^ (JjjjiJlUI 3x.jji:a^ ijJLui 

(_y^ 3 ^^\l", ^ <jiiljL».i (j-o viJ>L». ^LiiiJI SJiAJi j_y^ 5j_ljSL!I 3jl3jJI j^^SLI 
i_5j^jb 1*^^! Jjj .'^'"^ ^ ■^"'^ w ' J "'^ o"J L.' ^' ^-'^J ^■.'' '■' I* "J l96ULc: 

(_yi OJ '"' J * J dhi'-'^' U'Sh'i-^' ij-* c3i>^ Ijj""' ij-"ii5 ct-^' "^^ij'-'^' ??-d-^" 
I ij I inj ujS j_^ SJjLitA i_^ SjjijJll CjIjjL>J,I (j-« f*^-*^ ajLaliil CjuVjJI 
. JjJljsJI (jjijjjJIj aJLaHil vJliuVjil j-J^ ?^J-^ Lr^ i— i3jji,l 
sL^J 3j'-^' IjLji (j-a L^j.Je_o Sjcaliil CjuVjJI JlJSO (jl jj^ JjV (jlSj 
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jLjsol 4_jlSj cjJljsJI <Jiijj_i-3 SjLjajll lIiuVjJI (jLa ijjjj . . '-^^^'>-"^ ct-^' 

(_^J_LiS (jjijjjJI Lajialj Ttjj^lj i4jjljJil (jJji->-'->- ''-^Jj i^i^u^jj III jji'^-*^! 
^ j -^ I J I <i_L»-^ jjSiJ I J 4j<iUtl CjL^LLaJI JuiuJEJ (jj-*_J^ Pj>-'^^ llh" JjV 4JI 
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I 

«LjjLJ» Cj_oJL3 I960 >J-I>J (j5-^ ij J 1?; lillj Jj^ 

,UjU-:^ll I j. ^ SJLoLtim 5_,^l -, ,^ll uuKj mi 1 1 

J_«_SJI (Jj->- Jl J^-« (_3-Il (Jj-l-^J-I' Pj^-"^ 4j I rij IjJl 
pJ_^_JuJl,l jj^-- ' «LulSLolj (_fjjLj>J lIiLj/IjJ I " I J 1 1-> J 

iSj^Lill 7-L>>J 4jJl^l JlSjj I jlC .-.I , ,.lj ill CjjLcj 

J^.ja_a (j-« JlJLjI (jLS (_gjL_l_Li (J ri J IjJl T-jjiIa (3^ 

JLtj i^^l 1961 Jj>-il 20 (_, li'q ij o?ll J^^ obj'^' 
d_jjLj (Jl— <ji (2>Jji-^i-^ 4_L>- J— i-a l'-'^'^ |»ui 4jjL<u 
<L_Lj.c JlS (_gjL_i_Lp O"-^ l5-^'j iQj; I ri tj^ (jjJ-LjJ 
(^LLA (jLS ^jl i^LxiiAIl ^jj 1 1 f 1 1 ^ t fM ^jJl ^ji t"ri t fia 

cjLjVjJJ (j-SL^j 4_i_oljj /j-jlUj jju ^Lciia /y_ouj_i 

^j t fi t^jv aI^ (j-l^j J ( tit jJ^L>.j . 4_lC jj-^ tji SjLi^elu,! 
^Lc ^ j 1 1 1 t ^^jv ^Q-Aji t"ri( t il j2>:JJJ1 ij<j jj-a L)^J 

(_g jJI (((jlj_l tjJ-S J-ljlj» (J-l^'^l (_yjLl,'^l TCJjIjJ-ilJI 

(_y^j .tiJlill tcjIjJL! 3j_l>.^I jiLj'^l (_7^ ti_i I tijtl^ (j-* 
t_JLJ ojljj (J3^ jLt 1961/4/29 L^^tjjlj S^j^ 



8S 



6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

SjllLa-a '>uus^^ Lb jjj ^1 ,>.AII ^1 JjjiLo jjitA JLj/jI (_y3 C^jj^jjJI 

"J 1 '^'' 7c-Lij_u ^_^i^ fc^LLij lLd^_u^ (Jjl ^_^ ^ ^^^. , ,.'1 

■^''1 '^^" . ..I ptjLlj (j-^-JJ S^pJlA (_g JljJjS (_jJI (JJJJIJJ^ f''^ \9(>\ JjLo 8 (_5-3j 

i4_<jiljjJlj (J J 1 Tr "i \\-i jlj_2JI I JLjfc 7t_jjLjJI (JjLuJ jjj ^ «l .^ iVt ij-a (jl 

(jjlJJjJJ 3 J I riitl-J^ .<_jLaX.VLl i_yl\\ ( r|-».VI (_yjiitj (j? 1 >< I rij V 111 3 J I riilLlj 

c^jJI liLI J (_y^ Jl^I ,>S-j ^ jl I J_j4;>J,l (_yJI 3jjj jlj-lll I J-A (jl^ i^JtJ^ 
^LUiS ii-ajL^JI I jui jj^^" 3jJl£Laij »JaL^ J'C I'll t Jj-uJI (_,lf SjJlSJI LdJSLxj 

I J " ^ I "' (_y^l 3_LlljjJi,l '"'I lUltl ^Ir Ijij jlj_SJI (jLS L?J^' ^^p-^ ij-"J 
(_yi dili tLs-J i^LiaiJI JLa-o (_y^ (_ylLiaj^l jUo^I (j^ Sjcalll v^jLjVjJI 

. Ji^jJklj I_2Jl^I JjLIJtA Tcuolj JlJ>o Sjjj^ 

'— ''^J:? o' I* J ' "„' j'j-^ Pj"-^ o' lS^^-^H^ Lt^ O'^ 4ilLiJI «Ll>.L11I (j-oj 

.3 I ri"°iLcJ,l (_,lr L^ljJiS jijtji Ajjuj I j • " ■^ ' ' «CLoI 3jj (_y^ iJ^LlII 

(_5J_;tILll J J 1 J J (jl » jl-^"" "J (_gJLll JiSLSJI Jl^so LoAJi^ joja^l d-jui Jijeji (_y^ 
tj^j .^11 (jjijjjJI jIj-Sj <1j ^ Uj-«.t I CjLjiJ^UI LJ^JG LiJjJj .'Cla^ iLajJaj^ 
«L2Ja_m (_y^ «LLaj^l 7"Jj-!l (J-«-^i (^ JJIj IJ-^iS-^' SLcS joj^Ljj j_i^ LJ I Jlo^ 

oJLLa, (jL^ I .^^jt 3iajtLiII ijHj fjJi^ .LZjLuLfLuJlj i^jLJu-uLAiJI (_y^ ^>«-" 

jlj-S U^ 'L^s>-\^\ <_J^ijj/l j^JLuj i<ilal «L>-ljJ (_g JJI (_gJL:ejJu (j-iueJ qj±Aj 
L^_La T^j-ie-i (jl (J_J 4«lI^_>. iLa*^! 3t-<i:;e_J (jl ' i^^*^ O-*^ * ^'•^"' ' " * j J '^ J->-iJ 

.4£[i4J L^jf i_3jJLJ V La LLp-l 
i(_y»-^jJSIlJI (_jILu^jjjJI jL>oVI ji ISLj^j^i 3_>^ (1>^ CJjLaHi V Luijjjajj 
(JjjJI (_gjLaIlj jj^LJI Jj^ (jjyjjJI jl^^ t—iljj^ ji sLiaj^ (j^ CjJ-xIli 2 LiS 



8^ 



^JJg^l f SjjujoJ laJjUl j9.k^l 

LuSLlj itiJliJI aJLlII JjJj 3j^L(JI JjjJI jI^ 4jJ>L21<jV ojL-alilj ^j-«JI 

4ijL2^ ij^ CjI jduj <4-Uj^l I '" ^ U : ^ ^^^ 4ijLaJ La L^laj t Lt^LoJ I". '( I if^\ ^ 

I'l l"i i."i 1 tla _^ I jLa : Lcjb (jj>«JI (jL^"^' (j-*^ (jT^ jjUJI JIJ^I Qi^riJ 

. uiLlie_a Ijejju \ ^' .>^'\ Ci in J ^>->- 1 ljL.u_a 

cdJi ' • I l-^j q\ (JJJ (.7^^ CjujLjejJIj jJaLim (_yJI I j j _■ '_' q\ LUsjIj SjLloJI 

4 J 1 < tl Cj I J jJoIL! I <L^LiILa /n"i(jlil ■ ^ ^ 1 1 1t 7c_uJ (_7lll ^-»j"» '^11 CjLo^Lti,! 

«L«_SJI (j_« ct^'^ j'j-^ 1 i itj L&j-ijvj d-o^l CjLSLia J i"n~'- (JiaJ O^J 
3jij_a L^^^jjj <iloi CjIjJi^ 0^3'"" "„'J (Jj-flHijiil I— 3j"i I'ljij tcjjLlII Ij S"i i nj 
"J J III itu ^il^l j\j^ ^J-^ (j-^ tiJJjJ jl '^--tl fji\jlL>-\^ S^jal (j-a r-jijjtil 

.LJ 

J U -Ltl . (JjljvI i_^JJI J-Aj (JjIJljJI i—JJaj Jlj I III! «L>.j i_gJLll J j'a i3.<tSJI 

. sLuiAII L-al mi's"! Ill f_^ jj^'ttj 4jJiL»J| Sjlill (j-u SjjiL^ 4^^ic. (_gjLjj^(_jlj 

(_yj.c. i4_L^ J i>i "^ Oj'j-:' Ui-^ I _ M II ij (jl (^SLxj Vj Ljj£ jljjJI (2>SLj /oJj 
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LjiLx.>. ajLalUI CjLjV^I i".U" r'iil XaS i^LsljLjfcl jj^-^" (_y3 LaL^j 7=.^ 4JL3 
J '^"ai «Lj<IjjJ «LaiSLoj 5_^j^ I 'j j-^ CjIJlJJ n_ajL^I jj^-- ' (_5i^ LiJjij-ajj 

. 4_J 1 (J^^_l-£3^^ ^J J t fll 1 
* ^ '•^*'' ' "" ^_7^' i*'JJ J ''^'l Ll^-^^JSj ^J^l^ «Ll>.U jj-« ^i^j-u 7-^-4-Lijl i-_3JL^l 

jjl (_;;o. .-.^IU-.,.I JL3 5 OjcjII CIjLjV^JI i^Sj /<sJ C^^I liil j (_y^ dji ^ jj (jt 

»_U3J JL£ jlj_2JI I JLji (jl (_yJI J J i"i t (jl Jj_l LjuI i^Lcol 5jj^j_a (j£lj <J 

(^LL& 03^ "^ ■^'^J ipl I rrti SJLv (_y^ jj>.l I n Ml j»Lal L^iiLo CjJuuS^ (jl (jj I iij 

.<_Jj.j>JI 3JL». (_y3 I ^ Ti a 

' ^ j*^ t ij-«l^ JJ ' ^"' liiUjk (jSLj (<sJ j.^ljSLII pjjjiil (_y3 iJ-<j-»JI I J-j Lojii^ 
(_yJI tLUia Ja-j J^_^ (jl r>i2j i^^jdl tiilj jLi^bJLi i^jiaf (jl^ JjIjli Sor: 

. LlLi-u dJijL^U dJLuiSJI cL2jjJ^I .^L:^! r<uJ (.7^ iJJlLi& J ^" • "J C^-L>- J 1 ^11 

(><_flJijJ,l jL^I (jK 4J1! JljV i_g JJI . T-ljJLaVI I juk j--«^lj (jt u^ liii Vj 

(O^jjuj 4Sj"i i"i a CjI I II t )«-J-<uJ (.yii-^ Jj'^" (a^Ji JJ^JJ (j:?'-*-'' <JSr^',>^J>:J^' 
(jJ <lJi (j^ I Ji^LLo (jl^ 4Ji dJLiV . 15jj-oI (_7^ (.7^^ (j^^ lS' Ct^ fa^LiLS (j-L». 
(jl (j_o /<sjC,jJI (_5i^ cdJi ijLjIli-VI <lji^ » ^_; ' " (_gJJI ^LiaAll JjIj J-A Ui^ 

(J^ (^^ 3Jj.^jjc^ joJIj^ (jj -1 ■»"' ''J )«^l_jJI (_^ IjjiS jljjJI (j^jjLuiAll «Vjjfc 
•.a^Vl 43>li]l djVUi^VI 4^lj jii^Vl JSIoJI cTxLuij 
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J '^ 'I 3^:56-1 ^ ' '-^ ' * 
Sj—jJLx-iD «Lo^^ L^-i-a ^ ' '-^ '" *^^^^J^^ J '^'1 (J^^>- Jj^ ((Ai)) ^ '^-^ ' '■ (3>^-*^l " 

(J£L<iij Lil ji:»- ij-<ii!l J^^ a'^I 3 Mii I rill jjljjj jjfcj liJlill t-Ijj^VI (jl^j 

(J_Lij liJJJLjj J 1 ^11 (_jJI 'liooJI 4 Mii I nil (Jjj.>- Sjjija^ (_,<lji II 4JI il I jju 
jLlo-V tjl oiiiUJI (j>LoL«JI q\^ Jl23 JU. JS(_yk:j .t_j^iLsII x^jJI jIJlLo 
dJaLtuJ jl Jjiit" (_JJlaj , » j I U 1 1 »^jj| jl J.2^ jji tLa-j"iilil (JjIjuJI ^j^ (_^i 

L^ JjV (jl£ id_u.SjJl 43^ S i"ia (_|:><JJ (_gj.x-flJI (JjJlJI Jij-ajj (jl£Lol lI^jIG (ji 
(_gjj|j (((_y'L<i-L>-)) /j_oLJj_i jji 431 jij M ~i . .. .^ ^Lol£ tLiaa /j_oLJj_i (jlLaj (jl (2>« 

(^^1 <ijj.2llll i—ijJLji'alj 4joUII j<ijjiLflJi,l ^^jjLajj "-iiLpJ "isl JUfcl (<s-al jj-* o'^ 

5y_aljjj x_a (_gjljjj| (_yi^ (_j_L<ia^ /t^Ujj iJ-JJ •>^_5^' ??-*'j-:' Lr^ ^ JlJ-"i i n" i n 
jJjjklJil dUiiiiJI <~il j'~i jjjU" ^ I in'tjJI <13JLii O'^J I96lj J I ii_0 (_y^^i!^i 

J -1 ^11 f_j\c Ja J J ^ 1 1 l.iLu"ii 111 
-^j ^ U It (j;j_ijj| j<si:>Jl 1 jut jj^->"l Sjaj^l (lSjJI 5j^ j_i^jj 5J| ma Lol 

.(_jJLlII J .^All L^ Jij^ (jl JljSG (JSj [jja-"i I n't Sj-iILa ^ '^a (_j.^ 

tfJUk (J-4-;>- (_3-L^ J-^'-^-" I— 3 JL2JI j-A LijiLJ (_y^ i.\ flUllj (j-u-aIL>J. I i3jj:?'-* 
SjjjlIIj dijL^I 5^1 I nil aJJt (_jJI CjIjjlaj 5 j.^;*- 1 J J_lij (j^ *>:t^^' SJjJlJsJI 

j^.ja_o liJLLa (j-SLj joJj jN •1 ** I— aJLSJ <ij*-L>. ijJLui (ji La^Iolj (jl£ -("^ 

.^il^l /txujj «L^ILil Jljlj ^ j _■ •"■_' La iJJLLA (3^ («-l ^1^1 (jT^J 

108) 3^>L«_«JI <i:LoL1j i-i-lj (jL^ (JSi^II i_aiLl!l I jui *LLi <3 LojLi£:j 

IjijfcLi LS-iLla (J-lj5Ajj iCllm (j^ (.3-'^ P'-^J'-:' J' O^j'^' Tc-Laj-u 3_>^ vj'-'-*' 
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(_yjUl2l j_jSjj-oVI ^LlII [^ji '^"' (j-« 4jiJlliJ,l ojl^IaLi Q^Lji 7-j|jL»^l (jlS 
LojLLcj .jJL1_jjI /j_aLJj_i (^j-ai-jl (_5i^J (_jSLj^>-o'2l «uiiil!l jT^Ujj 7"'^?<-' (j^ 

J^Li. (_p-i-i^j I rill jU-oVlj Sjcaim cjLjVjJI (2riJ-<-"^l-"il (j^jj^l (j^ ij^ (_5-3 

j_1jS *0^ (JT^ *LUliiII (3W-" "^ 1"''l° CxjlS ll^l^l (_5-3j IJ-uSLII (JjiSLlUI djiv 

(2) 
jisJLjlJI I Jlj* Sj J I ri t ^il^i (j^ mW^' \j~it ijjj-j tjl j-jj_i^ (Jj^LII (j-aj 

AjLa-"ii III (_g JJI <— il -(2>J^L<-u (<u I -(j^Lj/ (_yji d-ujiLjiI Sj^jjiaj (Jj»-lj^ 4j^iib 
.5-(jJ^Lji jj^^-**-'' 7" J J ''-^11 Ij-ji-lj 7-_jiI_jj| ^^iial (_y^ 

«L_Lj_^_1_u y (f^J (_^^ jL.<CljtJ ^_^IlIIj j '^'l ^_^1 jJj.X-i3^ij (( L_uU)) «LLi>. LlulS 

j|jj_J JjjjJJ Sj-tij^ A^j.^ "^J^ 1-4^ i3 1 t-i M j-aill ^}^^ j'^J^ ct^ (((»i)) 
(_jj| I J'T^ " f_y^ J '^"' jt^J 5j^ (_jJI r'Ll:>o .A 'j«llj J 1 ''Il TcJajj/ (.7^ ^ I ,>,^\\ 

(jjljj 03-^ f'^ oj^ji 3_LjL^I jlSjJI 5j^ JjJjjJj .iJjLjJjj 3j>-bil ^jjlj '^11 

I L&jIJl.^ <4XS ^iljj_;elij <-aj^MJI 3^^l (j-45 '"lP^tH** jj " "i"^ ^-^-^^ -- ij'j < ^tl *_3J 5^ jjjjLSj (*) 

tj-is jlj>.I^I Ldj-jJ.1 jLa (_^LlJlj^ 'tlP^ jij'C 1 10 JjUj F-16 jl>-l3 ^j-a SJuLl^ ojjUaJ *^jJI 

. jL>.la di^a (_^ 1 ^ 1^ J "^ ■^j " F-16 Cjlij_:e^ ^j-a l^j_:e^ 60 3^c-3 JjL*J 4 i n ^ -»JI (j^L-u Cjlij_5e_a 
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j_^j2l d_Lvj_l,l CxjlSj i(J;vlj_o Sji^ (j-* LJjSLo 5-(jjjL<j< T-jijL-iiJI (jl£ 
33 J-3J 5j^ (_jJL<t»-Li (j-Jj-J-J dj .i ^ ° ^ ' ^ ^ ^ ^ J ^ ^ 3 ' " o^ ^ '■^ *"' (JSLcuJI 

ijljscua j-<kj J-2 jlj-ia (j-o CjlSjjtA 4 I ri <!->■ (j-« 4_uQJI <ii>.jj^l iJjjjSjj 

5jlj.j9. CjLvjj (_yi '(■^■^^ (_yJI rLl=eJ Likji^j jj^ Cryogenic ju^_j1II S^Ls 

(JjLjJI (j^^jijJLj^JI (jjjjej LiJ^ wj''^ I J ^.^tl Llij>o 182 'L^-jJ J^^ (JjLxJI 

(JjLtuJI (J-L»-JjJLl^I 1«_0 (J^LtjJI 3jjJ(j-3 («^JJ -^3^ ''^J-^ ^^^"''^J-^ C7^ 

d"i t ria^La Jijj?E_4-i J "^ -^ ' * (j\ (3^^-4-1 *-^^A^J^^ ^^-'i)-^ C7^ «LijLj 4-1^ ^ (<t jjllx-i t_$ Jul 

SJjLSJiu Sj_uS ji^j Sj^ (jT^ J J , ^ -- 1 1 1 TT 1 n't (_yl!lj cjI£jj>J,I (j-« pj-'^' ' J14J 

(_yJI J '^" J-2 iiJj.j>J,l (j_« ^ 3 ^^'' J J . ^ ^ 1 1 (2>Slxj (_^l j-3jJI 3j^ CiJl^ 
3_i^L^ c^l^ (^j^aJL^j^Lo I ,6 x^j Sj^ (_yJLt».Li lAj^^ja JSLI (JjjjJ i-iJf 400 
l^^iiS 192 ^Lijjlj IcLa/^ 22400 Icj^ ^1 ^jJliJI SJU-jJiLi J>»^>LI 

31>.jJi,l a'jJt^ J-2 jljJa (j-a Jt:>-lj iiJj.::eja jj-a iJjJjSJl^ SiJliLlI 31».jJi,l Lol 
(J-SLaj (j-^V (Jj^j cj-^J 'O^J^' (Jj-*' "j'-J-^ C3-^ 7-Jijl 1^ II x_Uaj (_ylll (_yji 

(jj 1^11 Lijljua ^xli ^jjLiiiill 3j5jJ,Lj pjI I n'l L^L«jil SjLcI 

( 1 977- 1 9 l^)i^i^Ji it^ jkjei 

5y.jiLjj_jJ (_j_S_i_Sj>J I t—isl (jjlj-J 03^ J-'J^3 (Jj-a'^l (_yjUl3l j<sJL«JI j u < j 
jjUju Li^ J 1 ^11 ct^ lia^a^l 4Jii:>J 4.>-L>o SjljJ CjjISj .(_j£[j^'2l *L»iii!l 
d_L2ji>JI 4jl3|jJI Sj^I (_ajaJjijj£,_>iiILi3jI^u (_y;>.j_uji (_jILu^jujJI <ijj^j jjk 
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(jjjjLa 23 (_yi Lj_iLJ,I (_y3 Oj'j^ U5^ J-O'j '^J . tl iiOiill (jLtujVI jj-c. *ljj 

ii>.^jjSJUI 3j(^L>JI (_y^(jj,jajtjl^ Loj-lc: 1930 aLc: olo tLiaAILi/olAlj 1912 

Ttjj^lj iCjjjji (jLojjfc (_jjUi3l TcJjIjj-iiJI A^i^ 'J^'j (.3-2-'^' S^pjill liJJj (_y3j 
OU'^I J-*^ i^t^ CT^Ij "-'•^■^" (^ JUJjVI.) jl VFR a-L.<-o->j Ij.^'' 

(_gjjl ((j^j_jjjjj)) (_yjU,'2l .U il ,>.lt Ijl^Lcu^ OJ'j^ U>^ ij-*^ Jl2Jj .(j-djj 
jj-« ^ -^ ^" LajL_Lcj L<i_Aj^^j>ij ^>J^i-A jj-Li^ ct-^ '''■jjI .>^tl 5j.sL3 ^_^1 ^ ^ ■ - ■■ 

•jj ' ""°'J>J 1—^ (jj^' r"-"j (^'^ jiSLS ^-Aj C7^! Jj^' lt^j ^ 3^^ T""' 

,ji_Lj>JI «_a loi^ «^j 1930 (_y^j I I932aLc. ^^^ alj^Ii^jH «aJLuj lilli (_y^ 

(j-a «L2j^J Jji (2)^L«JJ .i_^JS>- 7-^ I riS TCJjIjJ-caJI (_5i^ JllLaji slj^V (_yjLl,'2l 

jjl^ i_Li (_yJU'^l TcjjIjj-iiJI 7j_oLJjj r-jl (_5-^j i^jjlill 3_l1,L«JI <_jj.j>JI SjL^J 
^ . .. A "i -n II II l945^Lo2 (_y-2j . (__>.a^JE_Ju i-sVI 3 "i i ii (jjlj-j (jj-^ J-* (j-<1aL«JI 

(_y^j . iqi'^^.. U ,,.a! 20 (_y^ 3^ ^l? i3Jj-«^lj (JJlII (_y^ 4J LijLLoj 2-i_2 

sLiiajiJI j3-^ Lt^ 4-al Jj-"iiiiV i_2!iL^ pji '^" ' Lvl^pSI (jjlj-J 03^ f''^ 1954 

j-j^Iaj (_y^ J.<i^ l957(_y:o.l955 ^j .3_i^l^ JjLst^lijil jL /oJ Ajvl^pSI ,2>S^ 

(_jj|^;»- (_JJuaj LcJj^ (jia 3Jj.<jjaj (JjLjJI Jj^^u iJ-«-«J CjljLail jjLc T-jjLi-a 

.^pojj;*- T-jjLi-^l j-Aj (0^5000 

i.£.Ll.'ljj J I II ^ ^ I '.^11 J 1^11 Llxoj^jjjJI jj^Llal Jljlj Q^\j-i OJ^ J_3-^ jj-) 
\j~^ Cxl>-^ l_^\ Sjjtltl lIiuVjJI ' " • j -^ ' I J ^LiiAll J '^^ ciltjiJ (j"'ja-Ti li a 

c-IU",,.l |_^ jJlj Jj^':^! (_yJU'!^l L^iLlj^ (_yJI <d SjlaIui^ (^Sj /oJ (_5 JJI (_gj.=el!l 

aIjLJ-"ii iiLj I -I ^ .':.<'",,. 1 1 ^ ^ I •. . ^ 1 1 J -1 ^ 1 1 jJ^Ual 3|j|°i jj j .':. £jj .>>A j_^ 
(jjljj (J3^ iJliljLsol cJljjj . 4_l!I 'Ltjij <ii».j^ S^Llol Jlju ^^ILujjv ^jjI i-^II 
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J 1 ^11 (_jJI L^l£jj jU^I 4 Mii I rill (Jji^v (_g JJIj 5-(j^Lji j3^^-<>-»J' 
Lj^LJ (j-\_oLc SjJ, (jjlj-j (j_5^ ij-*^ I972(_yi j_L!j_il /j_ouj_i ^L^ILiI J-tjj 

^^JJ^t ^:_aLjj_j JLjLflJ i (j_uLl« t_$jol * , >^'> ^ _3-^J i ao-LLij^Ilil L-uU jj_u_ujj 

4£jJl (_^ J-4-»il JijJij I974(_y^ JLSlijLa JUJI 3'j;l^' «Li J-«-uij /<J i^gJJI 
5j^l :.^ll jLis'i^l oLoljiit^LjiLi Lii^ (jl^Lf^p. 3_j^Lu-^l jL^i^l ^ju.n"l 
(j^ Jl^LSj 1976 j_i.4.uijj 3 1 (_y^j .3j^LlII JjjJI ^s: Sj-oU-j JI .^"VI ^^ 

. I 977^jjjj I 6 i_^ (_y^jjj 1 "Cbe-i-a jjjkJiHl IjJaj (jjljj 



tiJlill JjJlJI (_yk: j.2Iij,l Jl3 jLlo-VI (jl L-uLii",;lrl I962 3jJjj I I (_y^ 
3j^jJ,I JljJij i$J-«^ j''^ (jr'l f '^' 3-Lj.ituJI JLj-ujI JjiJ j-<taJI (_yJI ^j)^ ir^ll 

3tjU3^ lJiIoHI jJ_<iJLll jj-« «L:*-^-« Cj) JlJ J3-^I ^_^I^J J 1 ^'' 7c_LiJ_u (_^i^ 4jj_4_^I 

aL^I (j-« jjJjlII ijJLui (jl^ .(_yjjijjjJI jlj^l jUejI /<u (jl jjLj (Jjj-oLflUJI (J^ 
5 j^jJilj a'^I 3 Miii nil jojjsj-aj ijJLLa (jlSLs i3.jj/ljjj ^'-'^ (jT^l ?r^^^^ ct-^' 

(j-o d-JLjim Ai-^il JajJaieJ J j_<tflJ I (_jJI (_>l3j'iil (j^ £L>-^m sLjjiIjJj 4j^.x-ill 

jL^^ 4_L>-^Li-3 ijji jiGj ji Luji-o LoLIij L4I0 (_p jjUjej (_^Ij ^iJj-il Tj-oujj 

A^j>o (jlS . Ij-JJ-o tilli (jlS joSj . tUiiiill jljlj i-jJj Jjj jLui-l liJLLik O'^J 
5 "1 1 .1 liJLLifc (jl^ I 962j I fl "1 I I II (_y^j «LuaiJI jljj /<uk ^JLUjIj J i,^tll dili 
(jKj . 1 963 jjjli^l (_y3 I Jtjij J Mir SjujI «V|ji (_yJI (—ajj^ij I Ij'il .:^"a j_J^ 
^jjjj (_y^ jiukjLui-l joj si <ilr sQjji (_yJI S^LxisVu (jjj^iill (j_jjjLxiiiiII tVjji 

L^_Lo (jjAj (_5-jJI 3^j.«j>JLI (<uk 1966 (Jjj-Ji (_y3 IjLua j ■''■■'~ a < 1 nlj 1965 

(j^jjLiiAJl 3^J-* iLiiijI (j-« JLiV (jlSj .^il^I r:_aLJj_i (J:vlj_a • M"-^l jjjj^l 

.4jej^j LjjjJG 

^jv (JjLxj ^jv ^_y^ -^'j^J' jW^^^ 3^j-io 3^j^ tLiijI iJiiLjjj^pJI I " 1 1 Mij 

(JjIL^IlJ pjLt-iLA t"<lo Ml Lil .^j>j1 Iju^ ct-^ /c-AJu^jtJ Lilljoj 4p-^j_il,l r* ' '^-^ '' 

cjLJujI (jl (jlSj 1(3^^"^' 'J^-'^ (j^jjLciiAJI L^ ^jlisjjCu (_yjJl pji 1 11" 1 1 siLji^ 

^ (j-tjl I iiS"-(j^"i ( ii^-lA (_^ «u^_AL1,1 r* ' '^-^'l CjLo^j_a ^^S^j_a L_uU 
j_lC (_p3lj^lj jajjljjjcj (j^jjLciiAll Sj^^ (JL<iIi>-l ijfja i_ajL>JLI 4^;>.|jJ,j 
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(Jl ■ ^" ' "*» «(_gj_«_2JI jl . ^" . ..VI Jjula)) LjiLJ CjLiiiiji (__)i3j'^l i_^i^ A^^jjua 
Lai . LSj^J I ,^-»a ■„ j , ^ -» a J «LuL»ii3 Cj^ijvj (j-a (jjJijL«JI jlj^lj CjLLl«JI 
CjLo^^ (^^^iJolj jLjIL>.1j »_uij>tj AL^-« *^J JLu_ul Jl^ ^LciiinJ (_^jLj_tS ^^S^j-a 

, --I .>*.^lt ^^L_o -^iJ^I 
i~.n°:i't!j lj^>_LO-l Jl3 ,_y3litji^lj CIjJJljsj Jl3 jil^il C^Jl^ 1965 aLc: (_^j 
7c_j_jLj (_yi 3_L<J[^ 3 -1 j " /oii^'^ (_yJjLuJI JljiJI I JlJJ iS^j^UI Cjlj_i^-a-"ll J^ 
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I 



>l]^f jXIsVirjbljja^VluuIja 1963 (^Lc^ 

(JjLflj liLo La I 'J 1 ^11 (_jJI (Jjj-o^u (j U" U jji ^ 1 jl I 
(_jj| jJJj-il ^ 1 j " -ij • ""■ joJ J'\ I'lll I Jl^jj • Sjjju 

3 "'- ■ ' ^ '^ "j '-^W4>^ I j ' ^ i_pL! (J-^lj-O > I n't 

•.SJljJlaJI 

.^MUVI -I 

jalLj "^^J-i-^ Cj^J^ (_yii5jl jl JlA ij^l (JjJ^jJI -2 

J 1 ^11 ^jjEj i_2jii!l -3 

J 1 ^^1 (j7^ 3^- 1^11 4_pjJ,l Ja^jji -5 

3jj 1 ^tl <ijSj_ll ^^juus -7 
.tj:j-.aJI jIjJ.! ^ ^^Vl a-LuLLoJI ^ ^^UeUVI -8 
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6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cIioaJI 

i_aj_<ji (jPJI (»i-^' (.yjLj o' i_^*J. '^^^ (j-* O^ *— 'HJ>I_3'^' oJui i_*jj^ ct^J 
(_y^ (jL^ 5 l-^jJJ (_,_<jLj,'i/l i_2Jl^I (j'i/ ij_*ill ■■■' — (_yk: jlj>!l tdj-fljjjj 

ijjLi:>Jl /C-4^ ^_yj| Nj * ' >^ n 5j_uS Cjl^l JuLij_ul ^jjLJtluj 4_<i:>- uiJLi-o Q^ t"i "r" t 

cjLjjjtILllj cij^l < Mill iiA^ Jl^^ '(j5-1/^I SJLSUI JUJI 5._,_,U. 4J j^l^ 

(^yllll 4joUll <_!jLaIlII 5y_OU^ (JJ-^ _^-«-aiI (JjJ-OjJI /t^UjJ (_y3 <ij;v^jjS^I 

^.j ,Utl jj^ o^J 'J>^-^' L7^ 3jolr (»l-^ LliLvl^pSI Jji lIiIjli 1965 j^i-ljl 
(_yjkj itfj^je-i^j J iill 3-1^ (j-o CjLLj^ jI !>!->■ I 1^^ (^L^ii i>J-A (_j-Ijl LiJ^ U' 
(_f JL>-lS jj^ lilljlS .3JjjfcLa j_j^ sLlII sLuaS CjLjSj_<ij CjjoajjjJI 1 J-^-^^ <iA^ 
.(JjjJjl cLtaii (J^;*- j-<t2JI Ttiajj/ u^i^ 3j^-<t3 <ijSj-4J J^Jtlll i4j<iUll (^L^ll 
q\S i3^LJuJI aL^XI (j-o j-i^ ^^^^ (_jlr l^jjijj (jl (j-ujLiajill (_,lr (jl^ 
4ji^ CxjlSj ij_<t2JI TcJajjj (ji^ ja^ ijj-'^ (_ajjj, Lt-^' '^^J-^' SjLjS L^juil ijji 
J 1^11 TcJajji (jl^ djSjJll jaiajelu jjl (j£L«Jil (j-*5 (»l£L>-u j<uJ joJ I j| 'Lflj^.i 
Jljj3.VI jiaiic^j O^J^^ (jr'l f^' 3 MninlLi 5j_^l liJlj^ i5>i-l 3a;>-LJ ^ 

r-l .^^tl ^^ ((J J I rill)) ^Ir I^jjGj (jl -' jjl'' (jl^ LdJJi^ .(_g^j>JI i_a^L«JI (_y3 

l_iJjJLlII <tl>-l.i (*-y^ 4_ljl3j3l «LujL>JI (JjjJljj/ (_yLiJ(J jL^^ * J ' ' ^"' (<U Jl^S 

J -1^11 3jjiL>. (_y^ 4^j^l (_yl^ 
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LJl^l.^j£LuiUl9 pl^oJI :^9jI ^^Ji 

<1j(_ijIj i_aiL2JI jLjUi-u L4I0 ^j ■''■■'- i_y^l^\ i 1966 j_l!jjj l96lj_ijIoi (j^ 

.^IsLjj jjjj^il^l pt^Ljjj f_^ ij-*-*^' J 0" I III CjjIjj>JI oJLA (JlLa pJ^J (_y3^ijJ 
<ii>.jj,l 1-.^ I U" . ..Ij i^La-b 4-^i!^l I'liill^l cLtuAj aLjl!I (j-« j-j-<»^J-1 9 (_y3j 

(jOLvjJkl i"iU"ii"ilj I (2>-'>i-' ■-=*;!-* 33 i>jJ^ Ltsj jJjj (ji 5-(jj^L<-u (j-a (_jJj'iil 

(J^jv jIJla (_y3 tLxiiiiJI 4 Miii II I « '^-'l (_jjL;LiLaJI I i j.'^'j" (_3-^ ^QJliJIj <1jjuJI 
.(_gjljj>JI u^\^\ --I U»llj 4 Mii I III! 5 j.^;v i J LjUi- 1 ^jjjaHJI i>Jiji(_y3 j<uj i(__>l3j3l 

^ 1 j " CxJLSj ijLui.^ SjjfcLv J -1 ^11 iLi^jua Cjli\£ 1968 j-jL-y 22 (_7^j 
ijJj.j>J,l j-A jLiHi-VI (_y3 *j-»- («-*i o^J 'cK'j-*-" '■-M-! 3 '^ '^-> " 5-j_L!^l 

djj^ L^jl foijj «6-jHj^]» J 3I0KJI 3_ij.^;cjJI c^K 1968 Jjj-i! 4 |_^j 

(_yllj|j 7-^iI^I jj^ilal joJ ^ • "■^' aL«JI ijfja jjjjSI I I (_y3 ^jLs di^S i"ia ajju 

. 1 968j.a.«.uij J 21 ^ c^iUal 
J 1 ^11 4jjiL>. I jj"" (jjSi (_ylll S-iLilli,! 8-j_LI^i Ojj^ J J <i I ii_o 23 (j^j 
(_y:L!l 3_5tijKJI Tc-jjljjir^tl i-.SlUl (_yJLlII AjjJI (_y^j i^jVI 4jjjL>J 3JjL«^ 

CjIjjJ jjfu^ '^^J .j-<t2JI Tzls-LM f^J^ (oSI 10 jIJla (_5-3 4 ijii I III! )«-i^J L^JcSLal 

5jij_jlj1 j^^jj-Ls ^^y^ sLLiAjaJl * ' ^"i ' ^^^^^.jv) 5^^ r'Jj J '^ i " . ^ 1 u 1 J ^11 (j^j^ 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

5Ll>- 2 ujljjaj-3 A>^' J-*-^' -^ 1-^ "■ I Jlj 5j^ ijj"^j ' -"'J.l} ^-^~ JJ '^^^ oJLji 
LiJj <lji Cj^^I dlli (_y3 'j>^ ^^^i"' ??-*'A>:' L7^ (jt^jl Mill ^^« ' iJj>Jj ''^;^ 
J '^■ayl (j-« OJ^ '-*:'JJ '('-' '-* iJ^ JiJLJ j-x-flJI (_yJ| J '^ ' Vi (JjiiS^I (j-a (jj^ 

(_y^ itjjjl Ijl^^*- (ji ^ ^j^--ll jjLa I'J'Cri'ill (j-« »(_, i"i,t ij'-^ '"'^ o' f'-^jj 

(_jjj3l j_«_SJI jJ-»-a <t^l jl JlJlj . (JL>JI iUt-jJaj LjiU TTjl^ - *>t!-" (1>^'-*i 
d_«_jJLjJI "^ jS J in^lSJl SjJJ^I j^jj jjl LLi>- (j^ (_)-* •■'^ J iMlLajlj^ (J»l I riTt 

(ji Ld_Juj (_,-l-c. /<sJL«JI (_y^ (j-tiLsJIj »lj< Mitl (jl JLv J^ (_yi^ I jjj Sj oiill 

jJa^ (_y^jjj (j! (_yJkJEJ L^LhTjIjjj Jji Jl3 I969aLc: (jlj_i^^l I /;^la(jK^"1l 

ijJI i it (jL^ . (_gji_i_L^ (jjijjjJI L4J dJalJi i_g JJI i_a Jl^JI (j-i><j (oJj ijiilj m" I II tl 
.«LlS;l2j>JI ^ 1 jl I (Jj£ 4 1 1 nil II ^ j" i" I L<i^ljj>-I (j-« JjV (jL-ui I ii->- (jljLjIli-l 

f_j 1 r Jajj-^JJ 3_jjj^>jiaJI j^L^I 10 , 9-jiI^I (j-uLvjJI (_^ Cjj^j3 Skj 

L^l jLJr"ii III (_5i^ jljijJI i_jjj jjj 3jj 1^11 <1jSjJ,I «I jI jLni-l 4_i^L>-j J 1 ^11 
j|_jj_ll <_jjjG L<iS .aVI <iJLijLjJu L^LajJIj j-aill ijji L^ \j . , ^ 1 1 4_LfljSj 
jl^LjJIj iijUjl^ (jjjIjJI 4jIiC.lj ij-^iil (jlr L^jjLijjMi (_^l (j^^m (_,lr 
3jJ^ CjljljLa (j^ jjj^l JaLSlII (_yJI S^LiisVLl I jUfc . L^ 4^j.:>JI 2\j^. .. ^j^ 
j_a3l J li" I iilj J 1 ^11 (.7^ ' ■ ' "'J ^ ^ ua J J (j 1 1 ^ --tl '^11 (jSLosI 1 , 1 nil Jjjjejj 
J ^" . ..Ij iCjI^jsjUIj (jjijj Lualil I (j^ 'Lj-IL*. (jSLol "^ iM<i-»- (j\j AAjusLoXI (j^ 

.((dJJl^II J-=tlJ)) (_yl£. l^ljjl 
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I 



AJJ CjljL».i lIiI JLl <tK/<sJL«JI (j-o J(j Mia (_,lrj . 1969 

. I 1^ \_i_uLj 4_j * . .■ ■ 1 1 
Ljla (_p3j <"i I II t (jl (_jJLI1J| J if^nll i_y^ (JjLa- ii iij 

(_y.3 I iJiLJ «CLc.li! L*^ ill Jl^v'^I Joj^-Jo S.al <~iiiil 

:j^t(9Jt d^i^t - I I - ^^i U*j 

jij-O (_yi Ij.^-^ '^ lj.X-lJ^ (JJJlSjU Sj^iiiJI jl_jjj| 

(j-1-tJi^ii- J^ (.3-^ (jj iiil?j >«^ jj '"C tj I f, 1 i^iiilt J LJi/j La 

. SJLs-jJ I J ^^ «"' ji^ cj Lj j^^£1j^ 
97 



6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

:^j^ 10 
.3>LLs)fl Sii^ (j^ 5^ J 93 Jj^ I l-_^3J*:^ (jrljl-i^' -^^ ''V 

:^^jj - 1 6 

jaj_iJI *Ljv iSjLjaJm CjLjVjJI i^j-LJj CjjSjILi L».l_jj^ 9:32 4-g.l . nil (_y3 
tj^-j^ n J I'll dJaLjijj 35'LIoVI »jIj (_;AI'j (oJLaJI (j-o J-^Aa Lj-^J •• -iij (j '''' ^' ^ 
(_yi (j-jJ-ifcl Ml U JJ-C (jl jJL2J,I (j-oj 3JjJ (j-G^ljj Cj^liij lIiIjI^ f-^-^ cr^ 
d_Lvj_l,l (jLs d-Laitil LaoJaj . Ujjlo ,j-L-' '''"'J ''^ i ri<i->- vLjJ aJjelLlI diLVjJI 
(_jlr ijjjusj] jUaHJl jl Jla (_y3 JJ'iJ ^LuiAll 3 Miii II (J.*:><J (_yjJI S-IV-B 3!iJl!iJI 

.(jlaj'^l TcJajji (j-« (Jt^^ 118.5 pLflJjl 

"CIILlII 4j.».jJ,l l-LJjJia-O (J I < l"ll j<UJ iSj^^^^l i»-LAJ>- ^J^LLcSj I ^^-''^ -'-"^J 

<iL>.jJil (j-« J ' ^ ■^ '"' Sji-LaJI 4 Miii II . (_gj.ji3 jl Jla .J^"-" iJi-2j-1^U <ijJUJI 5j_«i! 
SjjjvjJil 3jj 1 ^11 djSjJiu ^ajelilliJ ^ J" I ii"j ij-jJuL^ i2j\hj.x-a tUsLji^ 'QIqJI 
5jj -1 :;tl 3-j^jiLl S.<l5eim SjLiJI ani^iii Ji^.^" ^ S-IV-B 2_U.jJ,l Ji-I J 

.2aJliJ| 3JU.jj,l ^ 

:^jjj^ I 7 

tixjjaj I ^_;'> v J -1 ^11 ^:aj jIJlA (_jJI (»^jJI ^il^-ll "' '^.-ill A ijiii II JL2jjI jjlS 
(j-o (_yJjJ_)-iajiJ (J Li-uj u jo^ LLaJ I A l£ J^j i Uj jja^ (1>^ (*-' J '-'-^ ' -^ j -» ' ^"' (jl 

.jJ_J_a L-flJl I 28 pLflJjl JJ-* (.>:='J^^ J-^"*"^ C^-^ tj o"l Mil AJul^-loJ] 

■■^^ " 

7-JljU-ilJI A JlJt" I il" /<U ^jjl-^""j J 1 ^11 jl^J^ J-flJ^il^l iA I; 28 S^LjJI (_y3 

:^jj 20 
^j-4^' (jljjojejj i^jj-iiill <1j^jJ,I (Ji.lj(_yJI (jLis-^JijJjjJIj ^^jlxjjjaj\ 

J '^^" (j mill) 5jj ^^tl 3j^jJ,| i|;46 5-g.l I nil f_jjS ■I--'J_| j^l (J^JI (JIJlX£3 

(_yi j—Ljj^ S^LlSj Lu^^jS j «i" I n"i Liji ((*^' SjLlSJI 4 ijrt III) Lu^^jS (j^ 

.J.42JI J^^ obj'^' 
:i»4:l8 ->JjJ 20 

j-x-iv i\ mil d_2Ja_(Ji,l (_y^ j_4jJI 7c_La_<j< (_5-^ ■ I'-' _' j" 3jj i ^^1 djSjJil 
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:f»IO:S6-^jj20 

J ^ 'I ■*■ '-^ ' '■ ^^ ' ^ ^^^ tfi ill jj_u_L:tiI ^_^J2l ^j U *>■ 1 1 jl>.Lj ^^"i ' 'I aj I 
600 JUkLiiJ (^jlajjl (_5i^J hJ1iJl:>JI (Jj- I riJJ <ijSjJi,l (Ji-lj (2)JjjJI ij-liaj Lx-Lu 
?LJJ|^ 1 t fi aj I dil IS Q^ ^ t fi ij ^j-iUjLJLl ,^ *JjJ .Aril I jjL_ujVl ^^"»- ."■ ^^.LW 

:j_ljSLII CjJLsJI (_ij-aj jjij 
.(((J'j fti^iTI ^j II 'i ■>» U <L3M«^ Ajl^^ [I (j'l^tj] i(jLuiJ^ 3j,^(Jli.a 3jJa»- L^li) 

:j»II:I5-^jj20 

: L^_i_LcLa (jlj.ijij 5_^ 1 ^11 djSjJkl • '^^-^ 'J I'' (.7^ 'QjiLa <i>-^ (j^ jl"i I III! 

(«J-»JI (JJJjJLj JLjIjJI aL^ Jl^J (I t_gj Ml J 1 1 (J rl i->>JI (J£LI A^LjI (^ Lcl»- jiil 

. L<uiJ^4;t-o (j^^ ct-'-^'J '^t^ LxjiLL>- ljl^^»- (jj-tuSLu (_^j_Lo'2l (jj»jj_pl 
^_^I^ ^1 I II iV1 4S^j.jv jjJjjJl ^j-»ll:3ej Lx-ij-i J 1 ^M ?c_La_t_u J J '^ * Tz-ijij'^i I II aj I 
I )jLj:*_jJIj jjjjLj_^I 53_^_>.1 ^^Ljv^jJI ( ■ ' ^ ' * j -^^ *j jjjtjj ^ i iio j*^ j o ^'1 

7-UjJI (jjiLlil ljL^;»-J « Ujj-jJ (J^LcDJ 4jJ_<tiII (Jj"^j-!l L>"4^ J l"l" (_7^lj 

.4_i-oL>. (jj.^1 i i<t ^_^ «Ljj_4-3 CjLLi^ ^Lt_<ij;e_) /cJ t<dj i no i"ill 

jj^LSj-LJj j— LjJjAj jjL2.;e_Lj j i^H --'--■••■ j_yi^ 4.Sj^J 36 J 3^Lji 21 JjLJ 
J '-^■^'"i I jj'a ljui.1^ ct-'^' 3^. ^ ^tl sLjSjJ^I d-iij .asI 4 ijii I nil ^1 I 1 j"l ''j« ' 

:j»I2:46-^jj24 

d_LoL;v (j^_5 I j ' ^ ' (JLj^I (JjI (*-^ 'O^j'^' ,?^ l_r*"^ SjLloJI 4 Miii II 

.<LpjJil (J I MM I V jjajJI (_y^ Aj U", ; 1 1 ((Cxjjjji)) CjljjLLaJI 
,(J^jv , (( Cxjj^_A » : LlA I I -^ll^i , . I I - ^11^1)) - 

.7-^_Ltf3^ /qS ^ Mil [j^^e-J I I -^Jj^l LlA (Il1uj^_A)) - 
r-j-je-iJ S(_JjL^I LLa_Lj>J,l i>i-J-<u Sjl-LflJI iLpj^ joJaj^ (_3jL£J ^tLJ' '^'-"^J 
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.djtjij CjIj ii II )> I ii"t (Jl^is (__>Ioj'jl (_5i^ LSjLs lji4^ '>''-^' (1>:^'-*-" (j-^-J-i-iJIj 
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I 

(Jlj_ilj j_«^l (jJI SJjjiLa "ijSjjiJ (Jjj^^i! CxjjjSjjjJI 
l1<-l j -3 ^ t f i | 1 (J-ii 4_j_x^L« 4_Lj_L3 Cj1^_u_u ^_^IL>.j 

^Ll^i IjlJ-J-J (O-I Cll-l-l-a j I r i I I (jij J iill 3W-" C7^ 

(j-SLflj 2 (_jJLlIuj sLiiis -i'j>J j-«-aJI i_^\ (JjJ^^JI 
5-<-ulji II (j^ "^ .^All 3iajij'i/ (j-u^ljj,! jj-a Sjljji^ 

jUoVI jLj^Jlj ((Glasnost)) 4j>-j1 i^U jI 3Ail£HI 

I J-A (_y3 (j-4j-t^ySjJI (j"' 1^1 ' iiU aM^Li CjVL2il ^j^ 
CjI I II I iijj,! iji-lj 5j_i_L^ / - 1 1 ^ I J , ^ I 4_jl JljJI JlIo 

(j-c 5Jjij mil 5_LrL-i-i-aj I II II Sj^'C I inllj 5j^ I :,^tt 

tfjLji (j^ (jjLjilII p-LLaill (_jJI CjjI sLciiAII pt^Ujj 



6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

5jLc:I (^ J^^-?J' 3^L^I (jr^J 3±oKJI uljUlSLoVI ^jvLjI (»JlC:J CjI iiiiiijll 

J ^ 'I ^_^_Lc 15-LjjJ 4_Lj_iaaJl JiD^j_A Jlcj-* tjjj^ tji l1a-u^^ t fill ' 0^ J 
(j-c (j^Lcl (jjj 1 l-j-U^i 3i>-j >Jij (j-o 3x.Lji 70 (Jj^ i".?lU! ji^ 3 nii . nil 

J_Ja^ J_«_i (j-SL!j ijUiaJ'i/l JjJ^ L^Jui (ji (_yJI (jiiJI 3>^ '^J • U""' (3 ° 
3_ijJi (j_o CjLLj^ jLiii>-Lj (1 5-ujJ) aj-Sj (jl LLalaitA (jl£ <lJi joi^ 1 1 j" i j " 
(jl » J U" ... I Lj_i| jaJLtil ^Jj-aj (ji d^^i^j^ \jj\£ ja^lSj .(__yoj3l (_jJI j-x-ill 

^ J '^ -> •"■ 1 1 <ijL^^im j—LCj Sj.£LJil SLsjJu SjjJlJuJI 3 'j '^11 CxjlS jaj 
lj->-j J I " (^jjjij^l j<sJL«JI J-Aj "=1^^ (_^,ILi-i^j-<jJI *LUaii!l /j_oLJj_i (_y3 d_ujijjjJI 
jl Ml J (jLjJ i(J^lS (tijIUIlj dJaLa^ ^j'^-> •"■ (jlS (_gjJlj 1966 i_y^ (—ajjJjijjS 
'J ^ J ' '-^ S^^lj r-jLv L3j)j_t_a [jS-j /cJj t<((_j t iM ^^1 /c-4_x-£ii,i » fCj-uL) ' 1^ '^'^ ^-i^l 
j_jij VI Sj^j^^ll a~,j.,^^.-.. (_ajju j<sJj t(_pj^j Mitl jL>oVI 3ji^ (_,lr IjLa. 

jl 7"L>^ (_5-ll lSAP ct^' <— iLjjjial «L<j/ljj (_jJI ;<^^ pjjIojJi,! \jjt 4j.4jfclj 

^t Ml -»- (_jJI r'LL>o (_yILllj J 1 ^ II (_jJI J li I nil (JlLo SjjjSlI Cj Lc jj-JuJ, I (JjSiS 

3 1 . ^" 1 1 cjI I III njJllj cjI jLl2JI /ox. j cj-'Ij ' L^LJl^jj 3JjjJI jjIj-o JSL! J^Li 

LajLjijIj (_j.x.j_Li5j^ (_jja.4la (JS i"i t d-tiill CjIjIj^I jLjtjl (_5Jlj ipj^j-iiuiu 
oLljljLa 3-Aj jj-fljjl pjL-ij |_ji3LLaj 4jin injJilj «Lu-iiitjlJI CjLclja-iiJI jj^ 
Tj-olj-i (_, I r (_, "s jj-aVI (jijjsJI (Ji-lj 3 iil~i->J,l 3jrli n'^l 9-\j-jl£> (^ (Jj^ (j-o 

(_^l 3 jl j :tl ^ (JjI |_^jlIIj (_jSlj^'i/l ^1 .^^^11 ^Ijjj 3jIjij i_^ r-'j'j'^'' 

. I jjtl tLiiAJI 3U ,':.".! J^ ^1 '< I nlj « Lj/lj)) 3_iSLj^'^l ^LiaiJI 3Jl^j »l Mill 
(jjjjjjJI T\j-ir' ( nlj (J_i_L>o ^ ^ J J . LuJI 'LjjjiiIu-3jL^jJI (_y3 ,_>IojJ<Jlj 
l_JJL>.V j! 3_i_lj_«JI LlLo'^ jji^ jj LiJ^ I j "" A \l ^", , ,.VI |__j^jju 3 ,^l^" , ,.1 1 
. JL>J,I \JJt fj!^ CjIjjLaj (»>2j ji pj-i-!l IAj* (j^ ^'j-:! ct^ ij^'^ O' U^J-^ 
3j_Ia-iJI Lj-it ^ J . >» " ^ " ^ I . >» A 1 1 jj^ 3jLiSLII J 'I '^ " (jL-uiJ <=LuJj LiiiJJtj 
J 'I '^1 1 SjJJj sLuaAll (JW-^ (1)^ "^i^^i^^^' J \l .^1 1 j'alj" (ji jjij i«Ljil.jji3jJ,l 

I Jlj* (j-C I—iTl^ Lt-'-" J ^^ ^"llj JjJLjtlll j-J-l-a (_yJI (jLjJiJj Ji^ 3-lLi-1^j I nil 
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, 1 /1 1 1 . ■■ * 

(_yJI CjJ] Cj Laj 1 < a i Lj^i L»^ i4-lLi-i£j mil 4 rt miI£U1 5-tjiljin Llt».Lj| - 

.(j-\.AJtlllj (JliLl^SIlil VLa^ (Jj3 (j-a CjjI£(_jjJ1 cLSjLjJI ,_)2oj_^jill i^Ju y\ CLUf^ 
(_jJLi-i:3j-cuJl sLxiiiiJl /j_aujj (_j^ (j-\_ujijjjJl (j->-<utl i nil jj^ JJ-C tiJLLik . 
Cj>L>-j ^lx1j-j (J-"'j L^tJ-ll * (jl '"'J^ ,L_3, * 1 5j_^_tlj /c-A^^IlStj tCjn M*'r i nil ^_3 

J JT '""'■' 'j-^J-* ("^ TT <i III jiS I I974j l966(^^Lc. (j^ La SJ^jtUl ^LuaAll 

jjlj-a JjLJ I j -1 1a . ^ jjx. jJii:>Jl it^j ^LciiAIl tjl-iiuj d-iSLjj^^l ^^L21lll - 
(j-a JlSLIJI (j^-j-alj 1 1 (jA_<Ji,l (j^ Tcjj-alj 1 1 Jj^'' LaLc (jj^-ifu-Cj A i n o->. 
.«LillL>J,l /j-alj-Jl (2>c (tt^jJ CxjlS (_^1 CjLa^l«Ji,l 
4_ullaj^j An Mij^) «LjSjj^l j_j^ JufcljLA (j^ ^j \l i^ll jJjJljellllj^^LSllJl - 
JJL£. LdLljfcJ iSjLpJl (_yJI ^1-La ^>ii^i JL>J1 3.^ .U ■ ^^^ (SjijajJi,! /o^'^l (j^J 
.<ilill j>JL^ (_j.<uJ3 (_^lj Lj-A I 3^^** UjuCl^l (_yjJl jjLi-ail (j-a 

(j_a I )j.ILSj 4_t^^^_Li3^1 (j_a 2(j_^jt_a IjJk^ Lu ^ o ' ^" ct-^^ '~ '•^■^'^"'' ^J-^ 

^^ LSI! 1 j iJli^i-LljerJ 1 (j-a >-.a-TerLi (_g jJlj j.<taJl (_jJI (Jjj-o^i! (_jILu^jjaiJI jj-aujjl 

. ^^^JLiJl Sjjiill 5 ,^:;tl ^>La <ii^ 4^mi 

(Jljjij jjlill (_jJI (Jjj-3^i! L^ja-aUjJ (j^ SjL^ejJll CjuVjJl I'lilr i LaJLi^ 
1 t iM ^j (Jj'^1 (jylLujSjj t nil ^LxiiiiJl (JjjJlJL^ lJi_uJj^S tjlS «L;e_Laj_u (_^i^ (jL-ujl 
jjlj-ilaJlj sLiiiiill CjI£j_Ju] (_jILij:3jjjJ1 (JjLSJiI (_5-AJ ijojjij-allll i_j3lSLa Jljv^ 
«_L<i;v (_y^ ^^Jiir'u 111 (_gjjl tiljvLlII (_jJj<J^1 7-jljLi-ilJl /<SJt<^ Ji^ d'^3 ''^J-*-'' 
(j_a (jl£j * ^^se-i-u^J tJJjj" 1 11^^ J LJJj-ijjj J I II ^Lxl^ Llc L ti Jv (_7^1 ^LxianJl Cj^L:*-j 
^^ ,^"». ,". pl^ (_^ lLdj^ lJi_uJj^S (jl (_yILu^^ I nil ^^ *' '>*.^tl pjj I nil ' '^ ^ *^-i-o 
.i_!.i_a 3-<kJ 4_iILu^jjjJl TcJjljj-iiJl CjISjj>J, ^x . ^ 1 1 jLp Js>-'\ X-a (_5-i^J 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

7-^jLa-£3 y r (^ ^_^ lJi-uJjjS 3t_a ^jjLjtjjl (^^)ii3^ jS mi^JS cr*-^ ^ ^■'^-^ 0"^^^^^ 0^ 

. ^. (—3 » ^_A g| J ( til J ( n 5^_l^a_>. jli ^j.j>. 1 jjjj J_L^ «Lj_u ij_j ^jj>. 1 p ^ ' ^" * (HS-aj 

jjjGj «LjS^-a (jL_uj J( iL^e-aUj-Aj (-_3j_tlj^2^^.j^ ^^4:^1-^ C^-^ ^_j-a^HS J <^^ cLu_uLu_u 
(j-LLa_^£j| cLS^Ij^ (_j^^ijS i-jjSLo (_5-^ 1 964 aLc (2>« u-^iiiJ-"^ I (_5-3j . j-^ill (J^^*- 

j<S_<-oU JiJLJ LlJ^ l—Sj^) UR-500 T-JljLl-aJ sLliiAll sLujLji (j-« cP ^"-"-^ (.3-^ 

jljij (JLijijV (3_jjLj>o 4_j.cLu^ j"-*^' ij-*^'^ yl-^^ 4-"JLJ '^j ' "''J d^3J-^ 
ji_lj!jlII i^^^L£ cjJl^I 1964 (_yi 3_LsJ_uJ| ^y^ i_2jJijijji. ^'jl 6^ 

^-u-ulj I nil S^Llill I " . li I'li'S I J .<ija^UjJ f_y^ sLli^ '^^^*-'-'y 0'^ lS'-*^' (_j-mlj I nil 

x_a JL^LjlIJI «L«JI cdJi (j-^ JJ^-^J i3_J^>_<iiII 3 -1 j -ill 5 ,^ ,^.^t I Jijljll (2>« 

(_jj| \j « .^11 L>-j|jLu3 jjJaj ' '' J J Ij J lS>-^^*^' D'^ suj'^I liJJj (_y3j 
(j-o CjLl^Sj (JjtX jJ^LaJlJI T-jjL^I IjUfc -i^^J (J^ '^J iN-1 (_, «1 I n J 1^11 
A JijiJ IjJaJ (3^J • 1 989 (_y^ 3_ujJ«JI ^" ' ^ '°i (2>^ ' -^ •'^■'^ (.7-^ ^-'iJ^ *-*-* '-tLH'^' 
-' J 1 ' ^ " (_y^ CjIjLJLII LSLLaLbjJ JN Mi^lS (J.«J>-a Sj-^i- (j-a a \I ^" , ,.VI jjl£_a| 
jj>-l (J.<j-«-a (_jJI i^x\l\ lJijjJjj£ (_3^ (j'^ 1(3^^-*-*-'' T'JJ "^^^ cdJi iJlilSjja^ 
.(_yjLiiiiII jlSjJI CjI^jj:*^ (_y^ 3_j£l^ 2>^ liiLjj ,j^ <J 
1^] L-o-julJ^j^S jj_« 4-l Lu j3 ^ t ni l «La^SL>ijl '"■ 'l'-^ (-_3^jIuJj.jv ' Uj ^ ■ ■■ Jjljj 

aJlJ>"i t nl ^jl ' ^ 'S <t * cLLiie_) (_j-^JJij\g ' ^J^ JJ A J^ I 965 (^L-^ tj-« ^^-^i-^*^ 



I 1 ( n 



N-1 7- jij L-saJJ (—fl-LjJjj^ Ljij^Ja ^Ir I Si^vj^ «_a UR-500 (_j-aj Ij'C 7-j|jL^ 



10^ 



31ajJI i_a JLA O^J (3-jJj J-tl tLiiiiJI 3JajtA ^1 (.LusJiil jljj J.<i:>J Jot", n't 

c^jo. 3^j>UI x^jJI 3j^ I _ . I iri<j (_yli-Lajiritl fjjjm tjK U-Luj . I968aLc: 

iL^JlLo (_jlr «L»iiAII Jijlj ijj^j 1967 (_y3 jjjjjji «L»iiiill 3-j^j-I. (jJj'^l 31»-jJI 
c<-L».-v lt^'j ^"'^jj "^ "i ^ .' ^ LvLso Jl^-<I/ I968aLc (j_o jjJiUjjji j^ i"i (ji VI 
L^ ijiijLcj j_4_2JI (Jj-»- jLtu^ (_yJI ' ^^Vi . " S jx. I j ' 1 ' "--■ (j-« '^^ lIiLcjIS 

(jl I ritb Jj_)_lL! L^jui (j^ ' .'j""' Sjlj^cjJi,! lIiLjV^I t:jJK(j-L>JI cdJi (_5-3j 
j^^ILu^ jjjj I jL>oVI (jj I II jJL<cl>-V (Jlill (j^ (.yJi-^J Cxjls L^I VI J 1^11 (.T^ 

jJJjji Tj-oLjj-i ajLjelil vIjLjV^I / - . U » . '-^ cdjjjj h-SJl^I I jui j_;^^" ' L^ 

1 969MU ,>^t MU^Mili qi"^inj)iiilt S*Lii^t 

SjjjlIIj j-^ill (_yJI (jLjijI (Jjj^j i_3Jijk SjcalUI CjuVjJI jj^-- ' (jl I'l i"iV 
4j<il<!lj <Lt>.^jJSIill <_jjj>JI eJJt (_y3 LSj'-ri "^ Iri^^^lj I^ije-jjIjILjiI \j '■^' jjlS 
icdJi JUlj j i" I'll »1 i^^rttl (_y3 (_yILjj^ jjoJ I ^^LjjjJl (jl (O^jJ .(j^j^l (j^J 
3I-J-" pLuojl Oj-iij I I -jU^l Jljlj dJLs iSj_uS "ijJLajj djolr diljLsol j^^j 
dLciiiill pljJ^ *JlJ JlIo 5j^ Jj'^ (jj^' (jt^l (j^\ jL><jVI jljvIjjj -I .^All 
JL«JJ . I -i.£.Ll.'ljj j I II jj^LlsLi LoLc J •'^■'^ (_5-ijl JlIo gt • "■^' jjfc djcjUal i_5 JJI 
(jl ' * .' J -1 ^ 1 1 Jj^a. jjljjjJJ «La^lJjj (_jILi^j I III! jL>oVI (jJiJf I l-jAl^l 

.^^_uS_i 4I12_u_u ^ll^i (jl L^e-x^lj 7r J ( .o I 
U - ' ^ " Ct^ J.2^ N-1 7-j|jL»-iiJI ^1 1^." , "I 'J 1 ^11 (jT^ lia^j^JI rLXUjj Lai 

Jj^ I9693JJJ 3 (_^ i^j^ (j,^' Aliliil 5JjL>J,l Lol (jljj'-^ll (j^ S^jSj juu 

(_, 1 r jLa-iJLi '"• j""'l Jl^ j -1^11 (_yJI I I -j_L!j_il 3N ^-^ "'^ (j-o Ja^ ^3i^ ^ 
^^PjjjSjjjJI Ja^j^l 5t^Ljj_i jj>-lj d_LU3j3l jJ^UsVI ^^lj_a p tx . ^ j ^ \ ^ .^'tl 
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3_lSLj^>_o'^I SJjijJI v^jjjLc. I972j j o m^o (_yij ij_4_2JI (_yJI SjJLHo cj^Lvj 

Jl^ ^_ySjj^3l jj_oUjjJI (ji Liej^lj Tcjj-alj ij-x-ill Tclaj-u 5j_ji-'i(lj ^Lxji^LJI 
IjuftHji-a 1976 aLc (_yl>- j-«-aJI I— a I riK'( nZ (_jILu^jjjJI 5j_ouj_JI J ti'( iilj 

(J_aj£j (ji 3_oj_ilJ,l cjLj^j_I,I i>J-^ C.I U" , ,.lj iSJjjfciJ,! j_ii cjL^jJi,! (_jlr 
. u", , ,.j -sJ jjlj ijJJ^i 5y_ouj_i ' J ''''^ ct^' I j ' "■^' <LlL«jl1I /jjIIUJI LjiLjii 

JLj/jI f_j 1 r iLJj^i I ^< J ^^11 i_al I'ii'C"! II V (_jlLi^j 1 11 tl jLxLJjjJI jLallcl 
J JJ ' ^ " I J 1 ^ II ijj-^ j''^'-* (j-^ SjjudLo cj^l^vj (_y^ LjjJ ^''1 .>>Att J I iiitl 

/<u «Ll!u 4j;vj_o (_y3j .4J <ljjuj_uillj «LuLj.4jSL1I q^Lu^s^I (JjjLjSj ^ -» '-^ ■ " 

^^i (j^t j^^it 

i_!j.j>JI CjIjLlj (j-C IJlj-«-J 3_iiejjbJI 4i>.jJI aj^ ^^-^11 (_yxi«JI jLso"^! 

•■(j^ 1 11*^ (_jJI -' • "^'"' ^il^Ji 'i^La-j cjljLsol (jl <iiLi>Jlj . L^ljLuclj SjjLJI 

(jS-4-l ^JU&J / ->- J /^ U 1 1 d 1 ^ 'i I ^JUb ^^ ^ "^"i ' r* ' '^-^'1 i"<l^'^" jjjl-^"' * (Jljtiu /c-t-u^ 

jJ»-VI -' • ..^llj .cjljLsoVI ojui Js ■ u , "J jjl ill jLsoVI (_yji CjjIs (jlj iL^I J 

[" • "^11 /jjQJj .(jlajjl i_jSjSL! Jlx>-^I ^LjJI I Jui jIj.jj/1 (2>c I ^ .':.'C"t I j ,^-»a 
l_jJll:vl (jJ jJI »i oUtI *Vjji aJl2j l*!! jjj . <ix»-^^a;v TjjLlJ I j 1 '■-" " (_y3 (_yjuJI 
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CjljLtoLA dx-aJLa-" ( til J^j) it-^\^ «Qj_u jj-« cIa^^^UjI jj"^ '^'' jj_* '-*'^>-^.>^^ -^^^ 

Cj-x-ijus] (jl JJLJJ o"^' ' '-6^ '— ''-:''-^! ll>^ til^^a-JI tlf^-*^ Lt^' 4 I'll iial (j-« Jr!^ 
«Ll^_jSj j^^j'^lj J ^'l ^j_<iJLJ (3-^aIu «U_u_u) i5j_a (Jj*^ ^1 1 11 t^iJ «L>.LLa (J_jL_ujJl 

.SjLji (Jliu^Jij Cj^O ijjLui iJJjlS .j-^iJI SLJoJ (j-C. (_yjLlII (JIJjjJI (jlSj 
jjl jL<Ci>-l jjl jl »l oUII (j^j j-u^ (J^ji ^ t^-^ ' 3jj l^'tl oJLA ij^ («-I • L^J-a 

^^l^-tiaAjl t ll^^Ii^^l IM -^ ^ '»-^" t j^ I ^ . ..^ Jb^ J ' '^ .^'^ wj '^ ' " r ' "^ J '^"" " * 

j_Li^ (_, I nijJI 4_2_Jo j_Li^ JjL«_j i_gJJI «(_jjL^I Jajj>J.I J^^j 'i-i^ (—iijtj 
(jXJ . L^Jjj^ (j-o (jr'j'^' iJ^'_>^' (jr^ 5_w ^:;ll SJuSlII ^jjuk r.SlU! jls j -i^H 

TT I II J 2 (j 2I j_«_SJIj (^^lajil (j'jJ-^ 0' ' '' ^\j idil^Sjl jSjUk (JlLa ^1 .^^iV 

3" .'"'-' j' ^ 3 ^ •^ '„' (j-* J t^" " 3jj tX'll i"i|p< cdJi )«-aj .d_uij^l jjJUi (_pXJ 

l_4-) ^jLillL^t-a J 1 ^iij j^^j 2 1 ^t J ^'-^ Jl^ ,^j■^_flJJu I ^1 1 III! ^11^] c^jLLiSj 

(j-o j_«-illj (__)l3j^U (j-«'3^' lji3^^' ^i>^ (j-^ ^illill 3jj lA'.tl CjjISj 
2j^ l1*^2 SjjJillll ojLjfc (jl VOJ .(_yJjSjl jLiJLllj CjIjULII (j-a 7c-jL<-o (<UJlj-u 
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Lij J 1 ^tl ^1 jjji '^'j ^i>^ '^j-6^ o' .J^^:"' '^-^J T^'-^ (j-* U'^J 

(_fj^i SjjfcUa 7"j-<SJ L^IJlJ-" I iiV SLcJla IjJl^ ljL»-aj| Lgjl t n"iS Ij 3jj '■-''II 
4jejILi (jjSi Sk '-4^'-:' "-^J ' '1*^ ct^'j tliljjj-oLbjJI tLii>-l (_5-Aj i(__>l3j'^l u,^ 

j_4_SJI (j-o SjLjIjlII 3jj-> '^11 CjLujlII (jLs ^ J a I 1 , ^ 1 1 ^j^ 4jjLflILo CjL>-jJj 

ij^^j'^ 1 J J , ^ * t L^I^jLILa (_^JLaj L^ j-a Ly-^^ jj ,^* tlj ^JJ l-^" (J^^>- CJ^^^e-ul 
^ -» '-^ "■ (_7-i^ Sj Ml" ill d-ulSj^l CjLa-"iilt Ij J • "■^"' i"ilo Ml Lo 
(ji (J^'^l 'Lj^^ (j-« f'3-':' l-^^JJ '^ MiitJiJ i—t-Li-a I Jl^ ?(_JjLaJI (ji (_y3 I 'I Ml Vj 

dllj mH t SjjIiLJkl J_IC ^Qill 3,5^ iCjI jju JL>JI Ojui (jT^J idJLs-jiJ SjjiLJkl 

SjijaHl,! vJliuVjJI 4_La I - . I . ^ ^ J (J-«1j 7''-^^^ \j^ (<u Ji^J i4_La Sj^jlIIj j.jt2JI 
Jlju LiJ^ Ll<-ajLJ-"ii III oLtiflj (_y3 SjjI/Lj^ J^ ^J-&!^ JiSI^^ Lr^ 4jjLjijVlj 
'^j 3 ^ /*-*^JJ J 1 ^ "^ ^ ' " (j-« J^:3e_ci3 ct-^ ^ j , ^ *.■ 1 1 Lai ,^L(.uj J(l ■*■ I' '^1 
I ji'ji'-- ' ijS-^^ i_al JUil (_5-4^ 4jjIjj>- "^J-iJ ''-'iJ^J ^ -» I— ' " Cju jijj (JjjLl2J 

.j_^itl TT U I II (_yl^ (j'-'-^l J'j-"! OJ-^ (JT^ 

^j-^ j\j-i-u\ 3-clil (_yJ-»- Ij-Ua (j-J J-II Cu-i-i^j Mill "titaLa jji I juk (jl^J 
(_JjJl>- Ij^ (oJ 4jI JlJI (j-a ja^Ji UJ ''''J-' '^'^J' '^1 1 <ijjiLuji jUal (_y^ sLxiiAJI 

tfj-jfc (^^ (.3-*J ■ ^^' ,* J l'^"' ' ""' '—''-';!-*:' AJ-*;!^ J-«-2JI (_yJI (jLtujI (JLjijI (j-« 

. I.4I0 j.j^tj SjjjlII . j^i-U^ 4j^.a2JI 3j^jJi,I JL>JI 

1 Jl4:>JI I JUfc (_p (jj-"l I Mj J 1 i^ll (_jJI (j'J ' "H O'^ (J-* -O-^l iJIJ-^l (j-S-JJJ 
.t_(j.u:aLa 3_uiL<JI 3JLu-iU>JI (_y^ I ^j ,^^ O^^f V JIJ^I I jui^ SjLvVI [j\ 

I jLjfc (_5-3j iSjljLJI I_JJJ>JI JtJjLJiLA (j-* Lcj^jjItA J 1 i^ 1 1 (_jJI (jl J I nil (jlS JLaJ 
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JLa_o (_yi (jjljuJI ijja L^LLo n^jji.'^l 4jJjjJI i-Sljia'^l I jj'a LxJ l(j<_io-v 
.SjjJijsJI sLJjjJI sLxiiAII dJaja^ pj^jjItA (_y3 (_gJijIuLo ^^^-^ (.7^ ^LiiaAll 
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(Jjt -^j-<i.l*-]l AoZli] dij^SJI 4_ojj_uj-a ^jJl J ' '^" t Scientific American 4L>J. 4jijvjj : a^LiJI 5_L*-a (I) 
j-Clc Ij d >^jt^*1l 4jIjL>u) (Cjj (j! J_i^ tcdoj-i-uj 4j>.Ijj>. jj) 1966 ^JJ^ lJljjJ^j^ ^_^jjj_u tjj-^^J (2) 

Jl^jIjJ 1977 j_^ (j_?'>:' O^ C^>^ LcLu t42jl_oJI jJrvIjJLI J5 ^_^ ^o^j-flj /ci:j <;l_ua^ -^'jU-:" ><»-5JI 

. j-CJjl j-j) (Ja-uaajl j_^ >j_iSjI 4_<iJl>. ^^^.L^o Jl_>JI 4jiJ_LLaJ 

Spectrum magazine, a publication of The Institute of Electrical and Electronic Engineers, IEEE, ( I ) 

. 1 994 July 
: Spectrum 4L*L^ L^l ji^:! .NASA SP 42 14 L^U Ljj-S: : j-c2JI ^1 mi<". , .pV ^^1 5-Uj ^l: (2) 

(jj-jJLa8377 Ct-tJu tjj-J-J' (jjjl_i-u i_3lll_aJI 4jaJiSj jjt cLilSjJI iJJui ^_^ *>^ J-:?^' U^ - c>jL»-aJI !tjvj_tl 

ti -^K" cJlL j tj2 aj (j\jyUi63Q9 C<-<1j a lLsj-l^jI 4_oj-aa 5jLjjjI 4_iSj-a :(J^OaSj_lI ^LilSJJ L^jJua j2 aj 

. iJ^Aa 4720 cUs-jlII^ aS^jcIIIj <-)-l^jVI CjLaJLi»JI_5 t_;rAJL»J' CL<J*_JI 

LajL^ ct-^' 7-LliJVI 4_l^Lj_u IjvLL^- Lui Prestroika *1_LJI BjIcI^ Glasnost 5 ^ .':.l<l,l 4j_uLj_t^ (I) 

jjl_3 i__3 a-iTuJ u J jjv. Cj l_i_u LjjjjJ ^_jJljJ.I 7-1_»_LjI f«-^j9 t j-Ti-t-ta a^ojJ I jLj»o Jil ^_3 i__3 jjIuJ 1_! j jj»- jJjjLstJ-a 

jLi^Jl (j^^l ij^\ cjjI cjLclj_Lt3j L^3^ ij-^ titiilol Laj diL-uLj-i-aJI ijJl^J 4jj-..u-->J. I j-lc diLjiil JljJI 

. I99lj io ,, io3l ^_^^_p^>caJI jUJ"^! 
Pourquoi Nous Ne somme pas Alles sur la lune, V.P. Midline (with M. Pouliquen). Cepaduues (2) 

. 1993 Editions, Toulose, 

■(')(<^J i^^ ^j~^ (3) 
. 1994 The Scientific Legacy of Apllo, G.J. Taylor, Scientific American. July (4) 



I 

Jj'i/I jLLa ^Luajill jiUtjSI (_y3 tjl i rri*^! pl-»- (j-'-»-J 

jji —I .^^tl ^1 ^jj.s^\ ^\r 5jjl2JI LdJl^l Loj^ 

.(^jlajjl 'Lj^j^ ,-iI ^^^ ,". i_ai ill's" I iiU 

t tSl^^ g< ^ I 111 JJ-* "^ J I II l"l II 4x,j_4^>J.l ^jjSluj 

jQj5Ej>Jl > U , ,^" rt jQj?E_ul dJuii t^j no Mill (J^:>- J Jj '" 

i>-jj liLH^'j ji>i'j o^j'^'j Sj^>"j -ijLl^ Ly* 
t_t£j^| jji L&JlajIj Mercury jijLIa^ jjfc ,j.i<i Mitl 

/<sjaj>JI (_y3 dJjLxJJ iLUajl LkjJij^ I jjkj iPluto JJjij 

|_gj"lMlU Jjk 4jlil<l l"l!l 4^J.4:>JLI C-iSljS jjSIj .TtJ^I 

' '' "^ ■ 3j_a J ■''■■ ^ jL>. i j>j_Lia ' '"^' )«-1jjj Jupiter 

«Lcj_<jj>J.l t_xSl^£^ AL:ej>-l jj_uaj * ^^" ' " * (_7^J 

LLJLfl L^ljj^ 3_c.j_t^j L^^^l^l ^Ljtjlj t5-LLu-<a-LJl 

^_yjLlll ^_yLu_<Mjl JJ-t-saHJl ^^LtTn-uJ 



jj j^j>- ^j-* '^Lj-:^^ ^j^^SLl<-o jjLLi^ t_*S^ ^jLb i 1^p.<ull 



Venus 5j_AjJl ij^^j * Ij^ 50 ^^^ jj_u.<uIuJl tj-^ Jjljj 



IS 



6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cUoaJI 



, l^p^ 196 Jlju (_yi^ (jjj^jJI (_>ulj («^^ *>^ Mars 

^^ILa^hS Jm_) ^_^i^ 5j_L«_x-iD «UL^^ f*-*-^ Cr^ Saturn (_>>-j ^^Sj ( nj t^p-a^nS 11 

(_y^ tjlJj'Cj I ri"°i Neptune (jjIUJj Uranus (j-u^J'jji Loi i Lj^jj^P^ ^LiSJI j-jjj 

(jJl—Lifcj . (J ri i"i II (_p-«J (jr-'-'' OjS^\ ^j£. Cjl^p^^Lp 4 I rio->. (j-o ^Ljia ^>i^i 
LjLSj L^I JlSIUjj |_gj" i'?i I Ij 7tJ>il (j^ ;«-5j jIj^ (_5-3 JJJJ ^Jji <i I II aI I ii-vj 

.t-iiLtSsj^sJI ^ I iilj J "^ -^ ' ''^ t iS^S 

sL-o-Lc JL»-| (_fl_JujSl il iJjLiilLi L&Ja-oj (olu ^\ (Jj^ iJli LjSLj_jSLI I ojui -i^^J 

(-^l^iLII jLj_iV a^u-cuill Sii^ljJI j><^ LsH^ '^-i^^ 1772 (i^Lc ^ dlUJI 

4JLj (_yX^ajJ (jJjLflJI I Jijkj ijO-lall-LO (_gjji^ J i nl i n" d-Lui (_y3 (j n o I'lll i^ j i nilu 

^^-ILa-a 3_jJJl^ S-JI^jI (jj,Lj<L^ (j ho miII (j^ JjLLa^ S^J^ '^ Ljjjo^l lil 

^j'!s/l Jlj-ljj 7 =3 + 4 Jljjj 5jji)JI jjij <d (_yJLlII t_^j£LII (jla 4 fa^pLi 

.iJSLij 16 =12+4 fj^jX\ Jj-uj 10 =6+4 
:(_yj'^l^ 4-Lni.o.L"aJI S^jjijajiiJ 31iiiliiill aJJt Jlajj 



^>~^ 


^M 


>j 


^^1 


^Ls;/ji 


~>l 


^.^' 


5^;J1 


jjU^ 


388 


196 


100 


52 


28 


16 


10 


7 


4 



(J II Ml II (j-c. i_t^ljSLII 0J14! 3_iS_iS-»JI jLtj'^l *^jL2JI Oj^ '^li 

(jj_jj_a 150 JL»_LJ 10 («-^j-II Uii'-^J (jT^' O^j'^'-^ 'S-'-'-'iJJI "J-A ti^l-kj L^l 

jj^ ^Lj^ jj^jia 60 ^jtj Jjijj 4 (<i\)JI 'LLLSj i_gJJI jjLLa^j i(l5xlO) ^p^^Jj^ 
La! I ( 1 5x7) jUajJj^ (jAJ^Lo 105 ^scj jjijj 7 f<i\>-II L^bLfljj SjjiiJJIj 1(1 5x4) 

240 ajJ^ I Jljlj (_,Ja_«_jj I 6 jji 31iiiliiriU ^ 4j ,_>^L>JI f<i\>JI (ji^ j^i>^' 
.^p-ajljS ^^.iLa 228 3-Aj ^_^_^_i2j>iJ1 Jm_J1 jj_* 1 J^^>- * ':J>^ S^^ ^p-a^nS ^^.iLa 

i5jL>.j 28=24+4 jjtjj jj><iil (_yJLlII t-i^jSLII (jLa Jmlnrill I Jl^J LLlLj 



1^ 



I pUaJJIj u^jUl 

jLla 28 f<i4>JLi 3I111I111II ajjt ^ JiU-ll 0^' ct^ S-*^J^ i-l!1_l& ,j£Lj <J Uj 

. .ij S n 111 
7-jIjJLj d-tuii jljJi.1 (_y3 S^^jJLi^ Sjjl «i I II aI I ii-v'^ CjLsI mi's VI cJljj (OJ 

»l oUII ' '^"'*_'J .((CjLSLjjSLII)) _i i_j n I 111 J i—sVI 4j(jiaj (jVI (_7^i>- L^-i-a ' ^ .°:."sl 

l_iSj.SLI 4 J I II i ILj I 3 "■ ■-I ' ^^''1 '^ -^11 ^^1 5_IJ I II i a 4 J I no I'ltl 4^J.4J>J,I 



(3) 



L^J 



,VI 







: 1-4 J^ 


■i^ 








>ijA...Jb 








^j£i\ 


88 


0.25 


0.4 


58 


0.63 


0.04 


ijU^-1 


225 


0.62 


0.72 


108 


0.9 


0.9 


s^;Ji -2 


1 


1 


1 


150 


1 


1 


.-.VI -3 


1.1 


1.8 


1.5 


228 


0.5 


0.1 


~>i-4 














oLSo/Jl -5 


0.4 


12 


5.2 


778 


11 


317 


^^1-6 


0.4 


29.5 


9.5 


1430 


9 


95 


^y\j,l -8 


0.45 


84 


19 


2870 


4 


14.5 


0.7 


165 


30 


4500 


4 


17 


o>^-9 


C!) 


248 


39.5 


5900 


0.5 


(^') 


y^-10 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 



Sj-ji-^l Cjiji I rill (_y3 »i oUII pLLajjj/l (jl ^uiaAll J_)-^ ??-J"J (<uki (j-« O^ 
i_tSlj^ ,j_a JJl^ (_jJI ((_yJI (<s.Sl:>o CjIJ) 4^jj>JI 3_ulj 3_uj^jjLjtA J^-^jl 

t tSljAJl aJJt 4ji_j_i1d «L^^^j_«_a jj_* tl>^^-^ CjLa^Lt-a ^t_4^>J <dj t no tlill «Lc^_<iJ>J.I 

.4.SjL>JI sJlJ JiJLo (jLjijVI i".U i"i (_yjJI <iISj-u3l ^^« ' (j^ 3jl>-"^I (_jJL1Iuj 

(jJbLLj I j ' ^ * ' J 4 J I no I'lll 4X.JJIJ>J,I (Jj^Ll (j I <"j 4 I'll nal Ojui (jiaJUJ 

(_ylLll CjuLvVI ^^« ' 7"j-tiJ LxJJJ 'OJ^' ij-* lS>^' (IP"-*' Cr^ SLl>- J^;>.^ 
CjI JU (_ylll tilij (j-a j-J^I 3 I'll ni t_!jLjtlII aJJt (Jila (_j^ »1 oUII L^J^ J ' ^ ^_' 
diLiLvl CJtLa. J^'^l (_,lf (Jj^ I S^'-i^ (_,lr SLp- -5>»-J pjjiaj^ cr^ ' ^-^ 
SLpJI (j-o pj-i iS' ^3^3 (j^ iSi^-^ iS' 0^' (jr^ ^—'-f'i (*^ -^1 'Ltiislj '^^i?-^ 

.(jlaj'^l i-^J^ jrjl^ 3j I no Mill 3^jjiJ>J,l (_y3 
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I 



(jl i-:J^5=-J I (j -a- Vi I II (ji j-J-C I l-JJ>23 Lisca. L^LaJ 
(_yjfcj (J II Mill (_yJI t_j^l L^l jl Sj^iejji JJ^I U3^ 
i_tSj^ jl Jla (_5JI (jLjijVI (Jjj^j (_jJI CjS^ «LSji>. 
.jtlal^ JS i"i t I Jj'^' J I L^LjjI (<ujJ Sj_ikjJI 
|jL>-lj <iillS i-Lj il u^j^iLl jJuL^] ^jjSi'i TcJ^lj 
j-jiJi-^l 4.Sj^-jj j ^"i i"i_ij iJa^ I j" 1"^ (j-* Sj-iiii^ (_jJI 

j-A^^I t_<Sj£LILi «Qj.<ujiJ (_yJI (JjI (^ JJIj (_yJLSjj_Lll 

1(3j/-cV1 J_Lc (((JjjjLo)) <_Jj.j>JI 4JV 'j-*J J-==^lj 
d ^j^" .,.11 ■ U J U .^ 1 1 ojtjfc jji jj^jSLLlII (jia Ji^J 

(_yJI t_^jSLII lill J ^ 5_,_.U:;il jLLUI ^ «UI JilJ 
(_ySJLflJI joJLjlJI (_jJI aj C .All ^jufc (Jj^i jt^^j 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

ijic uijljla i_aLij^l 1877 aLc: ^s: (ji^l i^gJJI (_yJjjLjJ^ (_yjl35a;v (_yJLkjVI 
(1916 aLc (_y3j3) Jj^J JLfljjjijj (_jSLj^'^I j<sJL«JI 5^^£liill . U 7," 1 1 j .^tj^l ^^ 

^ Jj "^ (*-^J_5 ?^-i>-^' •^-''^J Lr^ (J-o-*-" /"-^'-^J J^-5^ i_j5jSJI lJiJuIISI (_JJl!Ij 

. 4j|jj^j 7cjj-«il <ijLu.iaj2J 

(_j_Lc < - . U . .>v ^_y^lj rt_j^^l (J^Jv ulljlj Lt^' ^ .>»^ll CjLjij^ /!^l1J ^-^ -»'''' 

jj-« Q^SJI ^_^ SLl>. j2>^ ciAj:e_Jl S^^SLiij ^j^^ t n g's-lU JljIui jj-* *^' L.*^^ , £i "»■ i^ , ,. 
(jl^Lo i^iJJ j-o'^l I jui (_y^ ijij^ J^ ii—ijSLtuJjJI J^li- (j-o j^iJ-l' '-r^_^ C7^ 

S^LlII ^Sj^^^ i(_jJL>JI I 'J ' ^ '^ (.T^ sLuiiill »l olr J (j^jSiill (jLfcJi J < i"i" 

ji *m (_5i^ (Jjj-iijtil Lol Lfc_jjJLl I uu-^tl « ,>."j jjiij'al i_jSjS i_x^l^ ^jjvi 

(_jSj^'ii I (JiijJklj r-jjim (jl j^'iil I JLA (_ji^ 'LL2ji>JI i—fljIjJaJI j-4^1 (j-«J 
1938 aLc (_y^ Sjijallil CjLjV^I (_y^ Li^Lajv lj.^i jliil j-L^S OJ-^JJ^ JJ(j '''1^1 
jj_i^j d—JLpJI jJjtj ,r- ,_<k ^ '^a jj^ Sjji-La <ij^l jl d-iLuju P'Ski Lajj^ 
jJLjj 1-<IJ^ /'-i'-*:^ o' ijj-^ aJLaHil (JliuVjJI (3j-^ (jr^ " U'S!^''i>* " ^^-^ I jj"** 
(jjjJl (j^jSj^'i/l j-cj LdJjj Ijjila lijJLp- 4j£.I jl 4jIjj i>JLifc (jLj ljjJL>o 
(_y:L!l obljLjLli^VI tLuL IjLs-LijJ Mia 4jlujilll Jcujij (_y^ pW'-'-'^' 1,^^*^ 
5jj_»^ ojui (jl (_y3 dJLi V .(_yiej^l J_)-*J' '"J^ ''-^^'j^ -' j"*l-^l ^^ L&Jiitjj 
(jjjj I Jla (_y3 pLS^U LjSLujiM^ I -^ "'j 1 "' -" I ' ^" JiSj i(_y^L«j>JI (JLitil 3 I ri-tt-a 

cjUjI^ ^y>-^ (jj/LJI jL2l^l (jl jji LLa I " -1 jj i_5 JJI (jSLI i(_y^l jVI r-ljjs-VI 

.4j I±XJJ(JI J^ I rij Ij^i (j£-J (<sJ 7tJ>il l-T^J^ (_jlr SJSLc 
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6JL3lsJ| 1I1IUIUI9 6JI9I99 ^jxJI 

3jL;LiLajj iTtJ^I TcJajji (_,lr (itjljSLjLS)) 3_uLiajiII 3j^jJi,l < - . U _■ -»- LoJlJI^ 1976 

IJLA Jio (_yJI t_^ljSL!l ^^1 0^ lS-JJI t_c^jSL!l I jui (_yk: SLpJI (j-o 9jJ iS\ 

.JUbv-Vl 

(_yILll 7c_j^>_ll Jajljj>- (JjjjjS <ijLAL>- ijfja (jjiSj^ lj_5i5 '^' '— ^J'^ LajLJ^)) 
9-j_LjjLo d-LjLjiajill djSjJil (j-« I— iSjMJ CjJL>-I (_j^1 Sjjj^u (JjjJ I ^« ''-^ 
(j-o 5j_a (_iJl_i J ' ^ "a i uLl>.I iJjjlS (jjJIj idJ^;*- jl J-o (_y^ JJ-^ Cj-iIS (_yjJI 

(JjjLl^ CjI j "^ I riSLg. CJUjS imI'i a jj-"l r 111 l_5 jJI '(JjjJ ^j.^"^ LlulS (_j^l LfUj 

<J j_3ljJI (_y^ «Ul Jj ••• I -1 3 i^; SJjLla 4^^tc. i_g! Joo (<sJ i3j^^ 24 j_Lu 
(j£[j joJj id-iiaVI I. ilr I jt^lj^ i_^ jJl>J\ (j-« (J-i-u^Liji jl <ijCijLA )«-Sj (_gl J->-j3 

. LfliLa^ l5>*-' aJU^ (_5l iJJLlA 

i4-UgS a1 I ii-vlj AUajjVI (2>^ sLsoLLII j.A:>JI i_al^jaj L^j^ j_uSLII Jajj^ '?-^J 

jJSL*Iu ' '^ J u ^ 1 1 aj^ (j-*^ tl>^J ' J J I ^ -^ ' ' I 1 1 ii"*- ' 1^ J u ^ 1 1 i>ju^ ^Js Ml ^^_jJujj 

(JjjJ 'ij-tSi ^'Liia jlj A J Mi'i TtJ^I (_5i^ 'Lj.flji*- j<sJl-«-a J^^J (J.<Cl5eJ Vj 
Jj_5c_<lJ lj-j| liJjJu (jl (jjj i"iri"i-»-l (_ylllj U>^' '■-*-* ij-" Lt^J'^' Jiji«JI (_y3 
((cLuLciiiiJI CjLjSjJil sUaLji^jj i—iio (j^ I-4J-0 (Jiallll (jlSLol J-SljJ 
JLp-^l (_,<iUII jLsoVI jjfc d-LJeJjJll CjljJLill d-Sji*. (j-o (j-flJtlll (3^ («-Ij 

cj^L>.jJI i"io itL-u (Jj ij_4:>.VI i_^jSLII (_yJI cjj^Lj (_jjJI ^jjLiaiJI cj L^j o 1 1 
3 I <i->JI (_,lrj i(__)iiALiJI i_i^j£LII I jijfc 3 < J J U (2>c. j_uSL!l 3^jjla (_y3 S^JlaII,! 
i^jdl tiLIi 3>^ 3-1^1 mX" iiiVI o^La-jJI ijja ^J^ ?^i>i' ct^! J-^j' ^^^ 

Sj_ibjJlj Tcj^l J^^ liJ^iai (_y^ jjJlII Cj^La-j j miT L4I0 (jilal (_yl! I J jJJj La 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

(_jj| (J J 1 Tr"i ! 1 ^LUj i".1 I iijIj I J^J^"'"'^ 1^ Mii I rill (Ji^ (.3-^ lSJ"-*;!^ ij-*-*-* Lr^ 
TcjjJ,! (_,lr Jj^-'-'J SjJjila CjVjUtAJ (»LS ' ^"a (_yILi^j I rill jL>oVI Lai •3j'^' 

/^_fl (JjlAIu TCJSOJ iTtJ^l j) ((jjjjjLa)) 4_iaiAj i tS^SJI ^CJ-oU ^ ( ri TTLjoLij^ ^_^ 

4Jl jl "AJj-sjua^ ijja t-LjcJJI I JLA pj^l iiaj>JI ?jjji jjl VI i-SJl^I I Jlj^ j_;^^" 
(cLj^lS JjJl SjLjjLo (JliljLJol (JLxjjl (j^ <USjJ,l /tjaJj joJ CjVjL>J,I )«-j-<j->- (_y^ 
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I 



4£.J.«J>JLI L-<SljS 1— al MiS'lrnV jJjjLa pt^LjjJ (jli 

ii^LSj^ JLojl ^1 1973 ^1 1962 (>o SpAJI ^ 
jjj I ,1 j -» u , ,. (_yl^ SLl>- j^^j (JL<iIl>-u (jjj.2IL«j 

SLJiij i—Sjijii (ji^ l«jj^ ^ ^1" Ji^ d-ul Jj Sjjj-3 i_^ 
Jll ^Ijjjjl I jUi 7cj3>La Cjjl^ 1961 4jljiJ(_y^J 

Space Probe I j'il .^ ar | ,„ -^e_a ji Ij j in od i"m<i m 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

. 4^L«^I I '" •"■'^" • ""j sLciiii!! jl^^ I nji I n't)) L^l jLjUcu 

'-'^'> (Jji:>o Lx-ilj '^jolr <_jjL>o j-il I rill ojui (_y^ ^^J.><^ 2 L<i£ i V^^j ij-*^'^ 
(_jj| <iIjL^ jI j>ljjj Lft-C Cj La j 1 < a (J-Sjj (JjjLjSj JJJ .^"j jI < uu ( nl 5j.^^l 

.S.ijiaj'^l ^LciiAll 3^lj^ (_y3 sLjiaJI 
(j_a l_aj_«.c c 1 '-^j "iJLa ^ 1 jl I j>JLA )«_a ^"^il .>.^tl j , , nil as^Lu (_yl>-j 
(JLjij"^ diLul^^ -^J^iJ J I .^"Vlj (jjiLiill 5^^.^^i 4l>.l ja (Jji:aj ' ''J'^"^ lP^t!-* 

(J no I'ltl ^^LLs ■ U ^" I" dj I no i'iCjLv^Ii J J mil Jj_)j L« i(_>l3j'^l (_yJI (JllljLJiiVI 

lj_p.|j iSj^jJll j-ji^ iJJ^ (_yk: JLjjj^U 3^j>UI 4^LkJLi oLjjLLaJI (>:=-iI 
IjUk (j_a d-jSjJll (j_^ Jl^j ijl I nil (_y3 joSL^eiU ijuJuLiS ell Q^ Lb j j i nil Jj3:J 

.(ttjsi^ 300-200 (j;ijLa ^^1 

ij-Jj ; III a j3^LL>l (_y^ 4 J I n i"i II 4_Cj_oJ>J,l i— al ill's" i nl /j_auj_i JJL>oj 
jIJla (j^J 5^1 I nil jJl2jj .SjjijJI (_yJI jji-Vlj 7iJ>il i,,-!! I itjLa-i ij\u[j^3JS 
4jz\ I nil ^t ^>-^ ^ciri-* tj^rr^ O'^-^-Lj'j ^ i n o"^ ^jjejj S^^^l jl J^^ (_^l j^^j'^l 

l^^_uS jJ^1d) 5j_AjJ| ^_yjl j^^j'^l JJ-* (J3-*-^^^ ^^ \\ ,>>^t1 ^ M nil 1 /; * U ^ * ct-^^ 
"ijlJjl ^^c-i 'lia.jJI (jj ^"l ' ""j ij J I nil ^Lli^ jiLjiJ (_g jJI jl I nil Mjl^Lila I . J I lit 

(_flJI (J^Mj jjLalu JlS 3^j_tuJ jiLtuJ <lj£jJi,l (jl (_j_L«jLa J-&J I Lj^^ jj j •"■ 
j^;a_l u^j^l jIJl^j OjIJlA (j^J <al mil i \y''^ P'iJ-^' S~5^ 3Jl->- (_y^ Lai 

ijjjjl jlII (j-Lj J '^j (j-uj-^ (j5-^ 5^1 1 nil J 1 ^11 ,* JJ yj-'^3^^ U5t!-^ ' ^^ 
(j£L<5jl-a <-Jj^l (jLSjSLII <ij^ OJ^ lS-*-" '-^>" (j^ j3^^"^' (j-"j j't!-'^' CHiJ 

■ J^ I'ltl I ^ . ^ I J j^ Mil 4<J m 5JL>JI aJJt f_y^ dJLvjJI jjj t"i I nlj ■ I >| j . ^ « . t 

l-j_bjLa S_t:?j-l,l) 1962 ^ ■■ ' -^ ? 27 ^ 2-jJjjLa S^^jll JIUl osj 

J J I ii_0 14 ijJs: 5jji)JI t_cSj^ jl^^ (_yJI 3j^>II i^J-oj (L^a^Ual 



CjJlSLj Jl^j i3_j_5^ "^J-^ ■^OO ^Je-i ■-'-->' "II Sjlj.jv 'i^jJ iJjJilj !il 1 1 J ?"n a 
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. l967 3aJ3J 14 ^ 5 . jJjjLo 3j^jJ,I (J^Ll^l J^Li- (j-o Jjij LiJ^^Lli!! ajjt 
1964 jj^^ 28 (_y3j • jj>^' (J3-* J-yj'-* 3_i^j-«i! 3jJLiII 3.^>II clu\^j 

dJj-a 1965 J-J-I3J 14 (_y^J 'j'i>i' (jr'! U%>^ (jr^ ^-jJjjLo Sj^j-ll r.SlU! 
jaJ L^jSj iSjijl <i in a\ I ii-vl jiLLajjl (2>^ "ijsoLLlI ^.ujSJI jji:>JI ^^« ' Ll^j-^lii] 

jlj-LiJl 1 JLA ^j-^^ J I II a 4_^^3-*^ ^"^-'dj'-* tj^) ^~^?-'dJ'-*J ^~^?-':D 1 i^^^JjjLa 

1969 (j^jLo 26j jjIj^ 24 ^ LslLI (>jJdJI (Sj^JJI <^j^ ^1 Jilaj 

CxjjSjIIII I JLii(_Jj|j 'J i^tl TcJajji (jyl^ (jLjijVI Jajjjk cLufu^ P'i?-^' Ct^I N '^^^ 

. I I -^il^i A Mii I iilu (Ji>o 
(jA_olj i<:LajL2lLa jl < mi" i iilj jj^ • ■^~ ij.^:>.Li (jLLSjJ,! (juLi "-^-ijlj J^J 

i_j^_jSLII ^^ (j^ '/.98 (_yJI 4"ij I n't Jj-aj (^ JJI (j^j^SLII jjiii'C! (_yjlj ^ LjiLjjI 

jIJl^ (_y3 TtJ^il (_yJI L^3-i^J JlJLJ Ll^JLiisj (.T^'j 1971 JjLa 30 j^ 9-j_ijjLa 
joj (LojJ 349) (J^lS aLc ^j^eJJ 4.^4^ CjLo^Lla 4_lo (Jjj/jj cJLIa i-jSjSJI (J^i»- 

I - , U ^ ", 1 1 JL^J ,(__)l3j3Ll I j tl ,^"l jjIJl^J «Ll».jI1JI JiJ^J jLij JlJLJ i " . ^ flj" 

^J S MM TLJjJLl c_(S^ U "Jj '^" d^ j t- i iajt ^_7^i J J I ^ 1 1 ^j_a l^j-uS IJJlC cLojJLl 
till j Tcjju (j-« <iijL<ji sjIlS (_y3 Sj-uS jL^f J^^^ \l ^"^ VI jJl>- LxjO iS-ajjic 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

aj^jt (j_o JlSljJI i-i!j-jj i4_l1c. SLj^sJ j\h\ J^^j JLiia-l ^LULij ii_<SjSL!l 

. 1976 

iijiKiMiil (_5JI i_*^ljSLII t-j^l .ijlUr c_^j$i_al,':i<~i,,il JjUo ^ia-j Jjl (_^j 

^ (3j_dijJI) t_^^£LI (_yjiL>JI JL^J,! L^ ijiej-uiJ 4is.j Jjf 1 i\if (_yjiij 
^ j"i"ij LjiLLI SjljLlII CjLiill jlSjJI J^Ijljij (j-^-xjj I jJ I Jl>.| ^\^ LaJti^ «LlII 

cjL^j^ j3^^^ ' .' ' ""'^ cjLSj'^I (_gi ajjL^elJ (J IIP Mill J^^ i-j^ljSLII cjljLiJtA 
jjj-SLj cjIj i I II j-iiu-c (_p 5j-« 'LJI JiuvV Loj^Ji^ i_x^ljSL!l dJJj ^^=-1 4_uLLiia 

(j-a 3^j jia 4jSj^ (jl tixjjtj (j-^JLA ?-'^J Lr^ 'j '■^''J SjjfcjJIj (_>l3j'i(l it^lj^ 

1— 3ji2jj SjjijJI 4_uiL>- ^^LLi LajLoia u^ i—SjjaJj (_ajjj, SjjijJI ^:»-i (_p=j'^l 

(_yj| 3.2jjJaJI Jl^j iiC-M ^ -iCn SjjijJJ 3jLg.l I iiU 5_jjjL>JI al jj-" I III (S-^3a 
L<ta j-J^i SJj-ft-ja-JJ (J^i Jj^jJ JljljI CjLsLijtA (_yJI 3 ijii I nil JLjijI (jl^l^l 

.liiia 3_uIjl!I L^jlsj Sj^ aI jj-". hIj (^Slx-i 

(j-o (_p I— 2 1 mi's" I iiV I O-jJjjLo (_yjL»iiiiJI J J I nil jl ^LUiiill djSj^ vIjJl^ Ij 

^_^ jjJljj_u t^^*-^' ^j * ~3^J '-*i>-'-" UJL>^ L^ ^ o"i ( II (_7^l 5j_AjJl ^jy-S^ 

.CjIj^ SJl^ tfjIjLa 
(^yi^j SjjijJI (j-a t_!j^ u j.xIiJ I O-jJjjLa j^^Ual jaj I 973 jjjtSjj 3 (jy^J 

ii:^j.:tj Ldijl I II a J jL«j (<u 1 974 jjIjj^ 5 ^ jHo ^Li^ i_aVl 5 mo-^ pL^j' 

. Jij I Ur J I jJ, (jjj Lxj) J I Juo (_yJI J^:alu 

' -^ * '>» *^J-S ^Jj^^ ^3J ^"' ' ""^ *— *Ti-'^-* I Q"J-':jJ La ^ J I II II jl^J^^ * il I n"^ ^j 

I jj"'" (j^jJj (jJjIjJ'.l (IrV (_>"'-*^ 4Jaij J^j3 tixjjajj LoLxj JijLLa^ *JJ-^ lj-*j 
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CjLo^LlA (Jjj/^ (ji lO-jJjjU, Lj^JJ (jS>-OIJ (J-AJlA 7-La_b l_XJJ^pJI \jjt j<UJ 

jsj I Llj>2j jj(ji"i «Qjj/ (J^ jajj (_^lj (_yijVI 4j5^I iJliULaill j_y^ JijI Ur (j-C 



J _■ 1 ""Ij ' 3 (_yi d_tSjJ,l j3^LL>l JlJLo JJ j •"■ 4 I rio->. (jj <" I n" dJLvjJI eJJt (JiLo 

cul^i^ cj>l3j 1974 (j^jLo 29 ^ Jjliai^ t_x^jSJI j^ L^jLH j^^ ^1 1973 

S^il jl Jl^I (_y^ CjljIiJI (j^ jji-I bjLC:j iL4i3.43.lj Sj^jJiI jIJl^I (_^ L4L13 
f,j_jji Cj^Lj jI jjLLljl_;e_o (_}^3l i_^i^ liJLcji /tjaJj d.<i4a (JS (JjL2^ cr^J 

3x.jJiJ>J,l (Jajij (jl iJ-^SLj LujiLuj jl LJLo jl Lji tijjj/ SjiJi f rrU 5j4>- al (_p 

2 (^L^J.! eJ^it (JlLo j_;^-- ' (jLi 7=-<jIj pLiiajLj /TjJej (jl Lui (_jjiSLjLo (jl 
^j_a I /; ' '■ -^ * cLjvjJJu jjlus]^ jJuLt^s] (^14* (^^_Ln:>tJ (_^i^ J^aUJI (j.^ ill (_^L-J 

3 ^ j 1 (j_^j3_fljjlll ^ (oJUJI ol^ i^gjJI jjkLJI T-LstJJI (jlj i(jL2jVlj <3jJI 

»1 ..I >tlj JLvjJI (j^ i_aVl o^ljj LxJl liJIi jl t-j^jSLlI I jui (_yJI La 3jjLA3 

.SJLjL^JI 4ij^UI aJJt (_y^ (Jj^jJI "JJ-S 3iajJ J^ (_y^ 

(oJ (jlj g| J < «1 I rill Lij_^l!i (_y3 ?=-">J lS'-*^' L7i>*^' Lul^ (j^ (_j-lj i>|-rcjj 

LjJjI j^ Lii) ^ ij'^a i4-iSjl I rill Ljj^li (_y3 lJuji^U I j • "■-" 4i^>JaJLi 7c_<jijlb 
ii_uj-kjj i$J-i ^ -' J 1-^ '' Jljj/ (_y.3 j-jJL^ >^?-^ ^ '^"^ I jj** (_j£Laj (_jji3Lo ^1 
(_^JlII j j « . ^ 1 1 ' . ^" 1 1 (j^ sLil i_ij I ii'ijij <1JI£La tiJ_pjij J ^ I ^", J a Ijj^i ji 4jo iti 

. JlU^I aJ-^JJ (_7^i^^ 1 I J t ri*^ 1 (J Ml » I n" t 

(_y.3 J J « '^11 JIJ.AII jjj (_y3 3j^l!iJI 4jjjJI aJJt JiU LjJlJI^ Ui^ ' ''j'^"" 
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djLSjj (^'J^^J (jL2jVI (__>.aii (_yji d_ujj(JI LjjLJiJijja^ (_y^ ij-*-*^' ^' ol • ^^-*^J 

(JLftjfcVI LbLjjfo (oLlj (jLij (__).QiiII LujiiLiLi (j-^ (ji (_jJI L^i£ (_gjjj jj^i (_yjij 

I'l l"t (_^l J-laLc: jl j J "'I ^ jilajj ajO^I Jjj ^^ Lul J (Jiij (jlj jljui^lj 

3 <1 K !l J>j_<k (_y^ 4-L$ J I ri llj I I j"l "" La £Lj£ (jIojJlJJ ^Hjj-oLLi I'l I ri<l" (jVI 

.jjLSj"^! :ijujuu^\ Sj^jiajjJI 
sjl u f^ ^^_^ 5jlj.j>. «L>-j^ jjjjLj-flJ *l^j_4^>J1 Cx>»j <d * "112] jjjjLj^ j' j^ - 

.jtlajjJI jj-oLul! 4jjIjj>JI ^-.'il ,^-^llj 

.^jMrjlolim iJL>J.I 0"1-jS jU^ " 
.3j I no I'^itl 7-Lj>I1 (J^l-i^ jl j-^ - 

J5/Li- Sj-AjJI i_cSj^ Sjjj^ i_aVI Sii^ij (j^ ^H^' ^-^j-^' . - . U ^"1 1 1 Shj 
J^ L4J (3t!^Uo JjI tjK 1974 (_>ujl-o 29 (_y^j ./o^SSOO pli3jl (j^ «Li Lijjj^ 
.^6^705 ^Lijjl ^ jijLUiL t_<^jSJ ^aMI t_^UJI 
1 j • " ■-' ' (jJaLLlI jjj-aj V tixjjaj <1jSjJ,I jLi-u-o (Jj-c d-uQJI Sjjjdl (jy^j 

liiia (6^327 pLfljjl (ji^ iZijua LajL^ jjLkaJ (_, iiijULiill iJUJ,! 3-<-uljj 10 

jl /n Ull 3-aJii. fj!^ L^jjLflJI jji-Lj CjjLv Ji^ lO-jJjjLa Llxjl^ aLjI Jjljj 
(_yJI liil j i_Jjlj (j-u-o-iioll 3< r'iii (2>c IJljjlj I j • "■-'"' «Lp-j3 (_,lr SjjL^ j-lC. 3j^jJ,I 
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^^'^]y^ ', ^ J y ,. ^^ ^^\\ Ij.^l^j ^^C , ,.jj , ,.1 rt ^ ,^^J JJ'T" J.' J 'jj vj "^ ' " 

(_yi I.J I ri II (_5-A Cj_ll^J ITCJ^I Tzls-LM i_^i^ liJjjalu 4_ul^ ' ^ . --. I j ^ J^JV^ 

(_j_L>o CjLcljj L^i IjlJ ' 'I'^j 'L^ CjLvLcu^ D'^'I Jt!-*^ (1>^ (_yAl Jiill (jjjli 
(_ylJjjl f J i~i (Jl^ ct^' Cjljjill (2>c Ijj • "■-'"' IjU'' i L<i^ . L^^ j-iilUa L^iuuLisix-a 

I— aVi jGju jjjL>-Ij jj ^ •"■ L^l I j'^j^-'" i«LiS jl )«_u^ (j-* lS>^ 4Sjji L^l 

La (jPJI (j^SljjJI ^^* 'J «LlILc (JL^ AJ^J Ij-fljiujSl LiS . (j-\Jj I J ^p^^Lp (_jJI 

. Ijjlii l(j i . >n; Jlj 
I— al ill's "i I III /j_olj_i 7=-^><-il (j_« jy-^l-o-^ 5jijj>J,l SjL^jJI f_yjt cdJj cjjI£j 

:/^-f& d)L<^^ y w II L^-L4 7c-^^ L7-^^ J I lit 11 4jLiS^^-4-i ^ ' '^-^11 

tiA^i^l 7 ,6 .4jJjjLa 

Sj^JJI 1^1 S ,2 j-bjLa 

j:0^' C^J! 9 jJ:ijLa 

\jl U<~j 3j_ifcjJI (_yJI 10 jJjjLa 

^jJjjLa jl^jiis jj-* *=LAiL>J,I ^LxiaAIl ^Uola «Q2.fljv La (2-4)jJjJlj>iJ1 Tci^^^ja 

.3j I no Mill 4^JJIJ>J,I (_j^lj^ (j-U L^^L».J (_y3 
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>jjU ^-Uiil 


jwAi oU4^ : 2-4 


jjo^ 




^OUi-j'i 


J^^> ~>- 


ii,;i i^j 


j^-^i jijii 


i^>H 


-- 


-- 


=^^> 


j^it-^ij^ 


!->-> 


iji^ i»j. ^,iJ 


j,^^. 14 


'j^^h jj>' 


,A_i27 


2-^.> 


j» jj>5 - ,J»_)i 


1962 




1962 




;y,;li 










-- 


-- 


e>L j,.>l 


.U^ 


3-ri.> 


jjjll jj»^ Jjj^- 


1965 ^y_ 14 


6^^ JJ>>' 


1964 j:^- 28 


4-ri> 






•yjJii jj>' 




5-.-J,jL- 




1969 J„ 


6^^ jj>>' 


1969 ^jj^ 24 


6-ri> 




1969 J„ 


c-^ii .j>i 


1969 ^> 26 


v-^.> 


-- 


-- 


p>i 


,- 1 'i 


8-^.> 


^^.jUJl y^y^ 




•?>' J^ ji^ 


1971 „L.30 


9-^> 


- jjjll jj^j i^^l 










Xi^\^H\i jbj^ij ^1 










j^jSJ i»j.>- -^j 


1974 ^1^ 5 


ij^jJ^ JJ>I 


1973^^3 


10-^.> 


oybjjl i^JL*!- »l_LsjL^I 










iy,>U i,^ 3000 










jjlkp ^,Uj y.^.^- 


^>29 


jjLiip J>=- j*-^ 






ly J,S' 


1974 








Jul <-IJJ 










JjlW ^^_!,Liil 
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iSjjijJIj Ttjpil 1— al i"iS" I III Q^jLaj Lx^jI cxjj^jjjJI 
(_j_Lo i5j_ajJI i_x£j£ I— a I i"i'v"ii iiV (jjjj-Lia J I Ij-ilia 

f_^ Ja-jsJI «J_<j/ (j_a £|_lj^_c 4 1 ml i n t lJj_l_L^ JjjJ I 



I960 I ^Jj -^ (_^ Cx-Lj-aj I II II i2jVjL5e_a iTjIoj 

(j_o J£LI SJJLUI S_LvjJ,l (>SLIj ijrOj^j^ 3>UaLi 
jjSj .(__)l3j'i(l (_yJI (jujSjJLI '".u^ . ..j I'll Mil (j-dpj-ll 
1962 j_,^l 14 ^ ajjUai ^-L.4^j-cJI jUJVI 

(j-o 1 J I < II 3_LvjJi,l jLjc_iJl I.J lilt I". I Mi"*^ ct^'j 

f_^ « l-(jjjjl_o» d-j^jJkl 3^1-^1 f*-" 'jTt^'J •<— aJLail 

4 (j^ Siilii SJjLa^ i-.Imi"'^ Ulu 1 962 j-i^^\ ijl^J 

.(_^jVl jl jII ^ jjj^l (> j^^^ 

'J i^"* Jil ^ Jl^ I -jjjjjLa 4_o^j_<uJ ^ 1 I iiilu > U 1^ "»■ rt 
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(<S-^6000 JlJLJ i_^i^ (_yjLUaii!l J J I nil J-«-l tilxJ^aj J I I nil (_y^ (JjJlaUJI ^JA^ (<UJ 

3jMj J-»j (J^ I -(j^jLa J J I nil (jl£ L«-4J 196! (jj/jLo 2! (_y^ o^J '^^iA' ij-* 
. jb'i/l (_yJI Jl .^"Vt » U^M (_2Jl^| ij-a liiii j>4^ 
(JL-cajVI jilaiji ^^J^\ 5j-«j ^"'^jij '"'Jl ' " S JljJl>- 3JjLa^ Cj.4-1 1 965 i_^j 
3_L^j_I,l (j-SU ij>»-l 3JjL=e^ Cjxj 1969 (_y^j .tLsjLA (_yJI jjmll Jjj^j Jj^ 

JL3 SjLjaiJm uIjLjVjJI C^\S liJJi tUJil (_^j i^}^^"^' J-^ LoJ-i£: CjjjsJ 
.7 ,6 ,4 jJjjLa (Jj^Ja (j^ 'jtJ^ l>-L>o '"'^^^ 

q\^j ' ji>i' (jr^! 3^^^ 4jjLui3 oL^jjs CL!>Ij OJlC:! 197! aLc: (_^j 

(J_i lO-jJjjLo (Jilo <il^;v jjljjjJI (_,ll»- ji Tcj^Li jjjX\ -5j-^*-o (j-^ i-ajL^JI 
. cjIj '( in jt_jjLj LdJ!^ ^'>-*-^ /T iSjla CxLt£ 1 li a i_iSjSJt -^ '--> • " (_7i^ Jo^^^l 
^Lo 19 ^ cULiLllj ^Llll o^^^Ja)'! j-^ Jj'^l 3ML.VI JJ^ Uluj 

(2>C lj-:P-l (jjJ^'s^ '^ iii:>JI *jjj< (jl IJlJJ i(3-,jjjjLo) jjLo 28 (_y3j (2-(JjjjLo) 

.(jjj^jjjJI jj_aLJj_JI 
(J:j_Lja_i -Jaj J ^ 11 (_Jjj>-lj 4jjIjLo <1j£j^- (3jIJ->- (j-o 4J5SL0 4j£jJ,I C<jl5 
ijl JlII (_yJI L^jj^j JijjjtxJ 4jjI jj,l 'USjJkl (2>c LuLalj Jo^j^JI <ijSj_a J ' ^ ■^ '"' 
LajLi^. jl i<ijSjJLl < < 11" J U~ " CjjIS JijJI *jjj/ <J1iLS1>- (j-« l£>^' 'LiLv (jSLIj 
idJjLifc 4_i_Laj 4 rt i^bu llsLa^ i_jSjSjl (jlS L&jIJla (_yJI (2-(jjjjLa) ClAjus^ 
j—LjJij (jS.4J (lA:^ f*^ 4jjLilj Sjjj-aj ^1 .^Ai\t t £Lx-<u-a^ ijjjl£ <1jSjJ,I (j'^J 

j^^ lio^J^I 'LpjM ,-.\,^^\\ IjlSjij ijj^oj^l (j^ 4lx>-G jl I jll .^Ail Jl^j^ 

.liilj jju I j''' ^ <i I nj (<sJj S-iLajJI 3 iir.oL«JI (_y^ c^j-oLcj 197! jj^^a^ 27 

Cjl^caj 2-(jjjjLo <ijSjJ,l (jl il iai:>JI ?jjj/ (j^ i^-ii-C j-J^ 'j'^ '-'^ O^ 
I'la-j'r 1^ ^jj ' ^ ' (JjWU L^j.^;*-! iJJjlSj ii_Aj£jl (_jJI (Jjj-ajJI (_y3 £Lflji>JI ^^^^ 
x_o LJI /olaLllI »_;t^" ■■■_' V (_g JJI jl C^liUI pjjjl (j^ C^l^ ^rf^J-'^'' "^ 6^J 

. 4-LiejjJL I 4 ^ ,^ \_xj I ' U , ..J 

(_yi 197! j-yi-u^^ 2 (_y^ ^'jJi.' U^>« (j-« '"'^It^-'l J^ (3-,jj,jLo) Laf 

c_o^£j| 7c_Laj_u <"« t nlj «Ulii_a 4_iaL_u^ «L»S^I LlJ^j iCLiLa^l d A ,^1 *t1 , U , ,.j 



so 
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, L_3jjjt_a ^>-^ * I 1 1 111 3*_Li2jl 

^jQjS^l Cjj o"i ( III jl ' ' '^ J ,' ^ ' ' /j*'tj\^ ^J 1 11*^ f^J -^J ^"(J-^J*-* 0'^-^-".>^^ tlh* 

<ijjL£ (j-* JJlC 7-^pSI (jl 0^3 ' ^J,^-^ Jj'^'^ O^ ^ 'J'^^ ^-y^^ aUcUSI (_y^ 
tlLUI (_, Ir j-o'i/l (_>i=>-«-I Ij*Ljs-J 3_ljjJ,I jjjUii abeial 3JjL=e^ (j^ (jriJt^l 

. (ij Mir LiJliiJI 1 'i\ Mi"°i VI jjfcjjl^ n_fjji.|5j^ JjUtiI»:ojij(jl5(_gJJI /ojSL^JI 

(_^ji^j_u3 ju-SHXl J . ..^tl /c^j 4JjL>J.l ^_^ j1^ o" ( II ji 1 ijyi^ C~'^ ' ^" 1 1 1 ju^ ^1 
(J^4;>J,I jojjo-j '"'\'J* '^^^ lj-*^^T^A^' JJiJiil IjJaJ 4j1^111 (_j^ pt^ujjJI t-LjcJJ 
(jj (j Ml 3 » J I II (2h« ^H^O JJ>-JI I j^ (_7i^ ^^J L7^ "j'-:!-^' 0'^-*-^ 0^ lS'-*-" 

(j-l-jj I nil (jJLLifc jjl J.1SO «Liia.flJI Cj^L;>.j (_y^ ?"-^'J^' ■^ j ' ^ I 'J^-'^J ct^J 

5j_j^>Jlj 3_3jjiil 1—1 1 I iTiSV j<s.«j^ (_j_L<^L>- /t^ujj (Jila <ilalS py_aljj q\ (_yJ^»- 

^^^ 3 ^ .1 , ,. tl I ^ j'ljU-^ jjljj^ JL^I^I (_y3 Ljl^ j.a2JI Ttlajj) (_,lr (JijjJl 
jjli 4_jjJlj ' 1 ;3J^'' Ja^j^l jj-2j (_yjJl i-dJj "J I Ml" it^lj^ (_y^ Lujj-fljJlS (.\j^cL^ 
.3LJI ^ij'-^ (jriW LcILc [4^2 (j,-iiiJ,l (_yi^ La^jJlJ 
TT I 111 V LaJiJl^ ;"-P^' 3-*_3 ' I *-^ ••- ^ ^ J 3_ijjjcIl!I /?-4J-o ^4^ jj>-VI -^ j't I La) 
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4-u-uij t rill CjIjuH^ Ji 1 «L;t_uJ aI£L>.u L^j-tu^ £i"ljU^ p ^ o i ^" * ^l^u^^I (-_3j^jii 
J^\ (J-lAL>iJ11 tj^^ LaJLt^ jl 4 La p^ JJ-* (3.' ' " j'^>-^i '-1^^ ^ ' <•> J 4_j_a^Lc J(lj 
(jjjjLo /t^Ujj J-^' '^J'^J J-yj'-* ^J-^?^ Ct^^J ' '-^ 3^-'-'^' Lt^ Sj Jiill (j^ 
r-LlJl /sJLj (jL^ (j-i^a^LJjjJI (jjjut (j-a (J^ (_yi <lj| .U^Mjj .cdJi (_,lr Vlilo 
jjLSj i3_ijLSILo Jlo^Ij^ (_y3 jl Jl>-Ij Cj^j (_y3 pjj (JS (j^ (j^"i Miii II jj^Llalj 
r'Lijl (jij i«U_4^>jl ^jju-uj ^^^jt ^LxiiiiJl ^ -^ ' '■ ^1 ^_A I i^Jl>.i ^1 1 1 ( II dJU jj 
1* J ' "^ "' (j^ ij-^ 'I li K"i 1 1 joJiuLA (jl jl Lj^^ 4 li K" (jjj (<uJ ^-uLlII sUSjJkl 

(JjvljJ,! i_jjL>-l fj!^ iyCuj.x~ii\ (j-uL* L?-*-*-! J-^ j-^j^^d^ (jj^' i_jjjjJI Lai 

3_jJliLll 3 Mii I iitl ^^Llal (^SlxJ (_yJLlILjj i3jUI (_y3 (j^ I iio-»- (_,lr JJ>J 3 j i n i_t 

(jj^-j-citA 3^^W '^^j-i-* 3.^1 <"ii 111 f_jljLj^^ I nil jU-oVI JjL^ 1973 aLc (_y3 
jj^i /-."iK ;<j"^ll liUj ^^ (__^j'^lj Tcj^l ij^-i 3^LiJiJi,l Q^ iTcj^l (_yJI ,2>j>i-l 

(_^l (_y:Lj_L^j_uJI jLsjVI jja-jisl dJJjJ 3jajlij I 1971 (_yi 4J^ Cjjl^ Lx^ 
(_^J.>-I (2>^ »l i<"ii iiVI (j-« JljV (jl£ (_jJLlIuj Sj^i I III! Cjlj£jJ,I (jljji (— flj-ijej 

.Jajj^l 3j^j^ ji 3jjljJi,l 3_i^jJ,l i(j-Uj^jJ,l 

IjJI^(^;\IlLII 5-,jjjjLo i4-,jjjjLo (j'Oj^jJ.I (_ylLi^j I nil jLsoVI J-t^jl iJSL&j 

. Jo^j_A ^_^I1jSj-o Luis (j-uUlj 7-jjjjjLa i6-jjjjjLa (j"\IL»S^l i(j"\Iljjl JLa ij-d-Sj^ 
diLSjJil I'.^lu il jiia ijj<"iji II TtJ^I vo (_jILu:3j-tuJl jL>oVl Jiji. (jl I JLij 

diL^jJ,! clAjl^jj J$1 Mia (jjj ^ "1^ ■ ■"-■ I 9 , 5 (j^j ^flj:^ 25 ,21 (_y^ jhD^' 

.3jjaj£jjj< '-"'j-^ l(jU1 ji i3ji^l LaljJ ii»- tiiL^jJ,! oJi^J cjjl>- La jjl^ 
jMIsI (_y^ r, 1 Mi"'^ jy>I.I (jr^l L^Jj-i-aj J-v 4-(_^jLa 3j;I jJLI 3j£jJLI - 

7c_jj_I,l 3j_jLc. L^ijjJa (_y^ i-.^IU'ilj ijl jJll (_y^ 1 ^ » I >i^ 3j:tjl£lll ^jjlj '^11 
dij <"i I iilj 4_L^ '"'J ^" ' "Ij j1 jJ.1 (_5-Il liJj-3J 5-(jjjjLa 3jjI jJll 4_lSjJ,I - 

tilLlifc ij^ jsJ (jSLIj .u^j^\ (_yJI ■t'-'ji jll 3j^j_a (j-a ijiiljLJiiiLI iJ^U^ ij-**^! 

t"i I I'r^ 6-(jjjjL_a lLdj_l^I 4_»S^^ (jI jI CjIjLIuI (_^1 ■ J '^ (J_fl_uJ Jo^jjfc cLiS^ 
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<ijVjLa^ S^'j lS'-'^' IJ-^^^W J-'-ri ^-*Ti^ (jILi-i^j I rill jL>oVI «_uSI Ij-ii-lj 
jaJ IjLjfc (j-SJ ii_^jAJI IjLji (_5-Lc (J j^ i 1 1 'GVjL*^ (2>^ cJiajjj 7tJ>il f-« 

(jOJ-j-fl-cuil (J^^-^W '^Ij-'-^ SjLC JjU 3JjL>J,l jl^^^ (j^ C^J-tSj-cuJI ' ^J ' ^J 
3j.^^l CjJLx^SO jOJ l(JjiuAll I -1 .>v Vj i J J , ^ ^ j^lS jjlj 1988 ALC (221 (JJJ_JJJ^) 



III 



.^\^:^^\"5 



I 



(JLiH^U <i^JL2JI A^jSLii J^Ji^ (j-« '^J'^i i-^l ^1 
JLa] .i—iSjSJI -^ '-^ ' " (_5i^ -La Sjjj^ ct^" 5Ll>- -i>>-J 
ijjJil J^^ "^j'-^ Ct-^' ^"J-yj^ ^^ (Jt!-^^ J-4^' 

18000 ^1 1300 (j;^ ^jl>y ^^^j' cr^ j'^^^ ct^ 
i_iSj£j| (jlj d-uji lJiJI 50 ^^c-i L4I0 (_p Sjla SjjIsjJIj 

IjJIjLa ,^^1 SLl^I jjfclii^ (jl (_^ sUJjJI liLij 

Cxjjo <i_Lj2llJtA Qi^ '^ J-JH^ ' "'* '"'■' 3''' Ui-^^^-ri 
.SLjjtil 4ii^u SJjJl>- SjjJ jUalLiI (_y3 i_jSjSLII Tciajji 

i-ilj : ^ II cLj_LiDj_3 (_,_ii_i jl iJliLijV l_oL<iJ I J I Ill—La 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

L^La I La (j-oj (_y-3 i-j^j^l -" ^' (_,lr CjJls-j Ji^ OJ^ '^ ^ri^^ SjLciijv 

S_i^j^ J^ CIujSjj .1975 j-U1j^ 9 .(joiia-uii:! 20 ^ (jLL>5jJ,I i-.?1U! 
i-iVI ,^"VI jijJi Ja^o^JI (jl£Laj (j'-*j '^"'^^'^ "-^J-^J 1 Ja J j (j 1 1 (_gjl J^a «j^ (j-o 

CjLj£jJi,I ijS^ (oJ Jl (J^jSLj^j-ojI I j 1 1 «"_; I ^^JS>■\ (j-"JJ-i liJUji iJJjlS (j^J 
1'-'^'' 5Jl>-Ij SjJ, 7-LLo jLjUi-l liJLuk q\S (_jJllIuj 4SjjtiI t_!^Ljil (_gLj 5jij_^ 

7c_JjJil i_^i^ 0'^*-* '^^ I— 3jX.I CjJS (_yJJl i/JlJSLjLs I j" 1 1 ^ Ct^' (3t!-*^^ *>tA^' 

i3.aj21aijjl^ J.4:>o 3JI^^ SjjX. (_yji JL>J,I I JLA (_y3 SjJliill Si j'i/l (JjlIj 

CjLjjjJI jsjukj .3_iSLjj.a^l iiLUaiiJI SJl^j (Jj^ (j-* » i.^ll JljS ^^^ CjLijjiJI 
r-jjjej (_ajSj jLijJI (_y3 ■ '-^ ^ • "~ 2j j j -^ . ^ 1 1 |_3^ Luli ^J-^^-^ ' ''_ i— SjjiJ 
■^ '--> ' " (_jJI 3Jlj.>- 3-Jj-C ^1 '^,'1 (_r^ 03J-^'^ (Ih'^-'J ''LfljjiaJI )«_u3ljji,l ijji 
SjLjI »i j i'ijI j.j-^1 SjLjtl Ml aj L^^;*- La ^S!-*^ i3t!^'^' Ct^ I j '"^ 1 ' 7iJ>il 

<l.4JjLiJI Sj^^jjl (juji^l (_y^ (Jl^jaHJI (j-« (3^^-*^ I— aj 1 11*^ iTcj^l (_5-l^ 5Ll>- 
"i^jjiim (jjijj LiialLl I J-J.C iSj—uSjI <ijjlSjjJI (JLjjsJI jL>-i -^j ■-' ' " I « ' ^ ' J 
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6^^ «JL7jO-glSol9 6^>cJI 

A^ jj^ Ct-^ * I Jl>- i^>-:tjS 4IL«_Jl aJJb (JIi-4-i AiJtjl (_$1^1 a\ o" 1^1 ^^S_u_uj 
SlijLiJI SJai. (_y3 SjjJbj. 5jLl». jK^I (JLi-jV Cj^j liJLuk Oj'^J' "J •• • ^-^'^ 

>)«>! 

(_glj_LI JlJu^v d-iLiJLJ (»J-2j (jl Lx^Ji I— ijlSjl L^J^ (JjljeJ i4SjjeILa J-J^ «GjLi 
j>Uj,Si La (_yl^ Vlilo i-yij (_3-^ J-p-*-*J i«LiilSLo 4jolr 3_ijj>o Sj^Ls *'jJ f^'-*-'' 
aUJI i_5ljJlj Big Science (_, <i . njLa ji Sj_lj£LII ^j-^itll oLcj^^jiil 4^^Lc ,^ 

i_aljLji3l j ^ ->-' 7c_j_^l fjJ\ 'i-l^vj (^,_uILi LJLLiA (JJ/J.J90 jSL! I j .>»«t ij:t.iriSL! 

.(jL>-L<j/ L^jJI j"-^' lt^' *>t!-'^' 

(_j_li I ' I 1 " J 1^11 j_it J->-\ ^ ''I '^ " p I il'v TC-LiJJI (_jJI L^LjijIj (Jj IjJjlAlu 

i_j^j£LII ■> U . .. ^Ir < - . U J A J 1 1 976 ^jJjj 1 9 (_y^ ^'i?-'^' 3^ J?-'^'-^ Llxii. j 
fj I r ■t--'j _■ j II (j_* LoLxj CjIj ri II 7 Jiju (j-uj^ lS-^'j lt^ 1976 ^jJjj 20 j_y3 
SjjLc j_i^ £LL>-^^aj CjL13LlL>-I ^tJcSjLa sUS^J^I Cjjjejl L^Ia^jjfc (Jj^J J 1 ''II 

(_, Ir VliU (jl^ Jj . » J 1^ 1 1 ' 3"a \l ,^ ^ Ja^j^JI JlCj^ jLii-l (2j£Lj (oJj ir-^^-^JI 

.joJL«JI (_jJI (_JjJLo Cjli SjLiilj (j-uSjjjs^U 4jiUj 4 i-r i"i 5y_(SLjL3 'li^'-J (J-4:>>J 
cJajjkj itjJSjLs jljJa jj-* 4_uu djSj^ iJJLLA lIuIS -?(_JjLl3 (_g3 I j i n-sjj 

^ "■■-" aL«JI (j-« J jo'ij I II 3 (_y3 Lujjjj lS-^'j Ct^ ^"??-'^'-^ 

CxJK dJJjdj it_L^j^l (_j Ir SLpJI ^ djjjtJI LjjL^I 2-iSjl-3 L^jjt (jl^ 
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6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cUoaJI 

(<sJ liil A I iiLv J-i^ lJuji^U <ijEjIUjl CjjISj l4_L>-^^aJ (_!jL>0 (jll^ij (.LlLui 

i_iSj£L!l 5jlj.jv «L»-jj (ji c^ cjLj/Ll2JI ojui (j-«j I Luil^ ^ i jl I cjLj/Ll2JI 

(_yaIaS (_jlr (_yjiiill sLLiiJI (jl Ll^ Li^ i4j_j1a I 20j 14 (j^j 7-jljIu -^jL^' 
(jiaJI jjl£ Lo Q^^^SLII JLujiSl (_5-iu (j-« (J-^J Jix^aHil sUil (j-« J-* i— <£jSL!l 

.1982 
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I 



. Ij-aLj Ls-Uo SjjkJJl i-al uK~,u\ 

(j_a IjJLc I". 1 Miji SjLjaJm CjLjVjJI (jl (0-C.jJ 
(5 , 2 jJjjLo) jJjjLa (_gjljj3 (j-* d_uLUiiiII j-il I rill 

(jT j-j^ SjjiijJl t_^j^ I-al i'Ii'C'miV Pioneer ^^^ojj 

(_j_oLc (j^ C^_u:3jjjJl oJLflj (_g JJl (—flilSHI /y_ou^.ail 

. I983j 1961 

-(jjjjjj^ ' " • 1-^ ^ j<ij 1 1 965 jj.4^jj 1 2 (_y3 (2-(jjjjJja) 

<-, I ,^ ^ ilj I 1966 (jjjjLa (_y^ i_jSjSJ1 TcJajji (_5i^ 3 
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.3.2jSj 94 SjJ, i^ijLjLu J-^>J i2xJl^ dilj 
■ -■I.^.^M (_^l SJj-uijSllI tjl it_u^l t_^jSL!l I jui^ (_yJjVl sLvLill cjj\£j 

j_uG C^rsJ < " . -1 U -- I L^i (j-^-JJJ I J-Ji 'LjJI J '^"' (<sJ i_jSj£jI ■- '-^ ' " (_5i^ ' ''-' _■ j" ^ 
.(jiaj'i/l (_yJx. (^>»JI JaJLiaJI jJLS 5j_o 22 jJLu (^ JJI Sj-diJJLl |^>>JI JaJLiaJI 

ijjJLSj 3_L?jJ,l < - . 1 U -^" LajiJi^. 4j_j1a ^-^j-^ 280 CxJlSla Sjljj>JI 3->-jJ La' 

d-JLlJI iJliLijSjJil (^ _; 1 ' ^ "' (j I ri '»o (_jJI CjjIj ^ 1 j^ll *>:t^ I 3^^** <-.l.^^ 
3^jjjLO (j^ («-I (j^'j cliL^jJ,! dJJj L^L2j (ji (^SLxj (_yjJI i_aj^)JaiI i . . m-'llj 

J.<taIjJ JSL14JI Sjj^ jju 6-lj_LlLa iS-lj-Lixa tjLli^jJ,l i-.^lU! 1969 (_^j 

Jj^ Ja^j^l (JjjLAJ p-lj-<-u^U iJa^j^JI <iiliA <1»-Ltu^ (JjiSjj i_^j.»JI JaJLiaJI 
(_yj| (jLL^jJ,! cAi^jij ij-fJ^ Jl>- (_yJI 5Jj I rij'CII (_y3 5jljj>JI 'Ls-jJ ^-^J-' O' 

SJl^ L^Ja^jji jjLj JLjijVI (jx. '"•■-' "^j" L^JSL! cjVjjjijSLII <".I .^^iIj iSj^i^l 

jLjoVI (oi^ L^-i-a /TJ^ (5"(_>"-3-y^) J^>^ "^^3 -^J-^j^^ 3^ Lr^ '— '',>-'-*>^ 
,t (S^£jl 7c_Laj_u 3,^ j_^jj_iA (Jlij i(j-\_Lu 5j^_X-iDJ ^_yILu^j t rill 

4;>.jj ijjjlSj , -^ u . ,.tl (_ji^ , U . , >. 1 1 J 5j|jj>J| cjL>.jj ij^ cjljLiI i".l I iijlj 

jl JL2_o ij-a (j\ r I nl j>jl jia (jlSLfl , U « . >. 1 1 Loij ia475 ^L&juo La^j 5jIj.j>JI 
djSjJkl CjIj J I nil (j-a 4£.j.4j>JLI ijJUfc jj>-l (jlSj ijjiaj^l 4_yi^ (_g^J>JI JaJLxiiJI 

.S-SjSj 50 SjJ, JLojVI ^^^ cjj.a1<-uIj tcJ^xJI (_^ '"■t^;'<- (_ylllj S-Ij-lIlS 
cjL^j-o So^ jiLtll liilj (^ i-.?lUlj 1 1975 (_^ 4JL1JI SJU-jil i:u«U-j 

(Jji 111 I iijij 7-La_u jjQjSjJil cJajjij 10 ,9 lj_LJLt3 (_yji 'J^'J^ -' J 1 ' ^"' CjI j 

lI^p- 1 978 J J o'ljiii (_y^ oljjjjj cj>11i liil j jju ^jJLlII 5 JLaLJI clu\£j 
jj>- (j-o i^L-i-j-c (J-j-L>o I "^ I U". . ..I jjLiUlj 12,11 lj-j-4^ (jLlj^j-ll Cj-flilal 
Ijj_u3 l"il i.ijl jLla 1981 ^ I'lSlUI oLlUlj 14,13 \j^u^ Lolj .t-^jSUI 



1^0 



JJU^JU^ IjOJLiS ljUi\jJJ zijStySl L^LuSjUuI 

. SjjijJI i-^J^ TcJajj) iJliUjSLa (j^ CjLayljLA 5j^ ijj'^ CxSj^ til! jjj 1 1 jljl-- 'j 

(_y3j . lj-J-4^ TlL^LjjJ (_y^ ^J-i^ ^-2J C-CLuTl^l Ji^ (_jILl-l£j I rill jL>oVI (jl^J 

i lj.j-4^ r^xijjj CjL^^ jJ>- I 1 it j 1 6 J 1 5 Ij.j-'j^ (jlUj^jJll I'.iilUi 1 983 aLc 

9c_La_t_u JJJ '^" Ct^J 5 JL^jla «L<i^-« LjjilSj Jlojla ^ ^ q < ^"t LjIjJ ^jLLtSj-a 1 o ttj 

. jbljJL. t-x^^SLII 

(_^ 4jj;>- IjjIj (Jj ii_xSjSLII TcJajj/ (_,lr 16 , I5-Ij_l1j£ I'lj'Cj-a ' t'^ J j" joJ 
^1 3_la_2j ^ Ir jj (O^IOOO f-Lfljjl (_yJI ^Ua 3ia2J (_7Jj! J '^" (_^jLuajj jlj-o 
(jiLol >LoK LoLc: Cjj o" ml (_yl!l uIjIjjjJI ojui J^Li-J ifC^ 65000 f-LaJjl 

j^^ (2^-j^ J I II a jJ^UoLi Ijj-Li^ til^LlII "ijt^LJjj (_ylLi-i£j I nil jU>oVI j-jjIj 

1 <i I I a ^^J^\ 5j-aj .(_jJLi i_jjjJi,l I— al I'lVi 1 11 Vj SjjijJI (_jJI 4^JJlj^ 4.^4^ 
aJlJt" ml 1974 aLc (_^ JjLL^J jiP'' (jr^l lO-jJjjLa 3^^! •■^^ CjJbv 

J>L>.j '(jr^Lj* t^Jll JjLSlI 3j^>I,I 3^^1 (jt^ 2jji)JI 4jjJU- Ci-1-iajiiill 

■ U^'hl ljjLjIi.1 UjJLij Ja^jji 5Jj I II jS <1jSjJ,I i"iiilt^l SjjijJI i-j^jSLi LAjj^)^ 

-JU^^U 7^Uj^\ (_j m j SjjijJI ' . ■'^j'^' ^^ '"■'^" ' "^ ^ "1-^ ' '"' 'j J„" " lS>4^ LT^ 

.Sj^jJI 
Sj^'l '^"a 3j^>a Jjl (_yji 5jjI jdl jl I -Sj-AjJI -j_ujjLi ijij^\ S-i^J-il Cjjl^ 
il La Jl>- (^I (JS i'iII ' _ ■^y" (_gjLLiajj jl Jla L^ j-ui-lj it-jSj^jl (J^^v JJJJ 
j2j_a ' t-^ ^ a Ij-ILaj I j S I 50 JlJ(_i ^ I '- i_j£jSL!l (j-« "-ri^^ "^ cUaii (_5-iJi CjJtli 

JLSj .jUajijS 66900 JjtJ (_yk: jljdl (_ya 3ia2J ^'^a! c^l^ Lilu .-^l H 

^^ tl ,^ ^ 4_j_uljJ ^LSwal 7c-J-^ Lt-^ * *i>-*^^ tJS Mill IJl^ j1 JlXI jLlL>-I ^ 

d-Laljjju SjJqj j^jj SjLuLJ 4iLjtA (j-*J TtlajjJI (j-« ''^ '-r'i/^ ij-* i-jSjSLII 

.<:llaLJu 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

i"irill->i sLuLiia^ j_iLtu^ ''-Vj' '^'LyS^^'J^^i'-) 4_uLxiaAll sUSjJil cAx-a-j 
3j_ikjJLl (_^^j>JI i_2^LiLll j3.^pjtll SjjijJI jl Jla i_^\ 4_pjJi,l (Jjj^j Jii^ I j « J T^ 
5Jl^ ^ I '- J J . ^ -«■ 1 1 ij-SLflj (JS i"i II IJl^JJ i4 iil"i-ie^ it^lj^j CjLcLfljjl i_^i^ 
g| f j t fill jLJ 2(1 t (_L>»J ^3^^-4-1 i-*iS ^ ^r."*- rt «Ljj;e_Laj_uj «Li:>.i_La i-_3jj_li ^j-* *— ^1-4^ 

-■■l-^.-ll Sjlj^ ^j'^ JljJlAII pLijjVI 3j^>I.I oji^l Li^ .-■■I — II olJ^SLo 
■- 1-^ • "II (_jJI djuj 2I LfcjjLxji^ (Jjj^^ 2-5jjijJI- j-ujju djSjJil «L<i^ i".^"iilj 
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I 



t_^ljXJI (_^l 4J^^ ,j_a 05^' L-al Mi<"r Mil ^^ 
. JJ^ljJ (J3^ij-1 'J J I no I'lll 3^JJJJ>J,I S^Lv tj,^ i—j£\^ 

(j-<.^a_al_jj_i (J_j^_l3 (j-C I— al ~n^~ I iiVI IjLji tjLSj 

.(aju-jji) 

Pioneer jfk^U 2^Ul^ 

lO-j— ojjLj I n it (j-<_Ljl_<CLo (j^jjLuaa (2>j^ yna qM 
''■ ^ -^ ' (j-^-j-j^j—ll ^ 1 j " Ci-^-iiajj I I -j_LJ^Lij 

L-al mi's" I II V IO-j_lJ^Li (j_LLa_Lj (<s3 1iijl_j.SLj5.SLll 

.(Jjvj I— a I ill's"! I II V I I -j-ujjLj (_jiiiJj Lo-yJ n_gj" Mill 

l£>?^J (j-ljSjSIII (jj jui «I^^Lj (jLlj^jJi,l j-<jj (jl Jjijj 
^ , ,.^ ul ; jl I JL>J,| ^j.uLi^ I j 1 i^i cjLuiLlSJI ^^« ■ 

i-Slj.^. ^jl\ L^-ij^Ja (_y.3 (j_LLa_LJ I j "'I "" i_j.^lj.SLiI 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

. d J t no tlitl 4^J-4J>J,1 

(_gj"ii':ill (_yJI IO-j_ujjLi Jir^"il 1973 a[^ ,j^ i_k>^' 5j (_>ujl-o 3 (_y^ 3^^)" 
.^p^^LiS lJiJI 1 30 jijLj (_5i^ t-jSjSJij j-«-ij ^ ' "■^' aL«JI (j^ J J 1 1 ri_o 4 (_y3 

(jij <ilol^ 4_LtuJ cdJi JLtJ |_gj" I'^ilu j-<^ q\ LLalaitA 0"^ ' ' \H-'i:?W '-*' 

1979 J i <i'y„ I ^ J^3 (_yJI I I -jjJjjLi Sj^jil cAi-ojj LkUiE^ (jl^ U5 
aJ 3 I jj U 1 1 3_L>.jJ| jjJLii J^iJ>-j iaL«JI ' % . ^ "■ J (*'>^' 3" I ri t I j aM Ul jju 

jjl_L.SILj_u>U j.^uS ^_^1^^ ^jl^^-j-ftHj Luis Lill jjj ^_^_xIdj1 «Ll>.^ ^^S^ jJ-* (*-^ 
<dLsc^ (ji CjjSI LiS i(_yLi.l J (_gjlj.^ jJij-iiA (_yl^ (_gjlbej <lj| f^ic Jjj Lxji 

( 1 609 (_^ j-lLJLv ^j ,^ _. II c_jjj<,,il"i1Li Lajo-oj (j^ Jj!) Jj^ (j^ S-'i)-^ 

^JjLiv i".ii I'li'iSl L<i£ i(j-\ijjjLA M5^ (*-^ ^'^"^ 'j-*^J ^-^"^ <iil>. cjjLiilolj 

.i-jSjSit (_, I iijt-^LLm (JL>J.I ^ *JJ .' i3 ^ '"'" ''-^^^ lS>^' 

Voyager jmALjI^ ''^l^J 

<il>-Lcu^ (jl (_j_l«jLo j-aj I I^P-« 64 LiJI^pjjiLj I^^^ujIs f_y^ j^;>.jJi,l j _■ l-^ 1 1 I juk 
' ^ « . "-^ jjt j_uSL!l /<sjaj>JI I jui (_y^ I . J I nllj . l-jj>2j (jljuill pLijI Sj^iii Jjl-«3 

jj-« J <^"l ^p-« ^hN tj^jj-i cLbLoLA \ ^j ^ ' " JuLJ «L»S^I ^j-* ^U-t-SIi-i-uJL I SjLluVI 

1^^ 



S.^>s^l9 6^lJLojJI i^ljUl iiljjuLS:Luul 

•cl^ji 'iXh-^I (Ji^^ixjJI (jrtJ^^SLII 

Lx-« (j-ujtiJI ^ jThfSLJI [>j^jSL!l jjiJ IjJiJ uIjIj 400 ^sLLaj Sjjj-LII SLaLLail 

(jji Luj-flj (j-LaLc JJtJj I I 977 ^ ..U , ,,^ i (_y^ j_L>-ul^ (_yljSj_a jJ^Ual jOJ 

d_j^jJll t:iijj.ILal ^-cl I ri II (_y^ ^^-^ ,j^^ (— iJl 52 a^cj^ujj sUiajill j_y^ j ^.,.tl 

aIj.^*- j-J-CJ 7t_JjJil jIJla M>^ "-^JJ^^ "'-*^ |_gj" I'jiU l_xSjS (j-a l-j_L>-ul^ 
(j-a (jJ-SLj La i_!j^l j_«j l-j_L>-lj|^ iJjjlS 1979 (jjjjLa 5 (_5-3j .CjLSLjjSjI 
JLjijI fj^ 3_i^jJ,l oIjlJ x2I^I (_y^j . jJla^ij^ (_iJl 280 JUu j^^ iJj'i'ilU 

jILa jhS Q^_jJLa ^jAlLi-u ^^?e-J Juu ^_^^ CxjlS jJLa t (S^SJU t iLse^jU 5j-u_a JJ-i-iS 

jjLljSjJ,l CjIJlJ (_^I djtjijjl JJ '^11 (_yji j_L>-lj|j^ iJliljLsol (<uii CjjI£ .4_La 

(ji (jj I rij (<sJ JJ-l^ (J3-*J i(j\jSjSjl (2>a I 0(j tijlial Jj.JtX-1 ^_y2J^\ (_yJI L^LjijI 

.(jjjijjLill (j-i-j^jSLII (^jJl^J L^liu jl».| ^^ij 

^_^ 4j J-a-1 (_3-'^J (Jj**! t fl oil JJ-t-i3 (jL_ujl ^_^ I -j_L>-ulj^ Cjj o"| ( til Lo-Luj 
I— JcyTiTj js>- 1 IjLtiiACjJLJEjl (_yl!lj i2-j_t>-ulj^ 4j^jJi,l CjjI£ ii_p-j (_5JI i "^Ji) 

l_Ajj.x-i3 jjj_ujjj t^j" III 1 1 i^j^ * IjILSj ti tSjSJu «LLa_i:>J.I cLo^l ^ mi Jtl ^Laj.jv'^l 

i_jSjSLII 4_ujL>- (JLljSjJ,I Ll<-aJLa-"ii nl (_gj"iMitu L<ijijj|j_a JlJljj .(_gjj>-3l (_yjfc 
<1jJI LiLusj 1-^4^ ij^j ^:^ SJjjiaJI U(j"il->-j ^ p^tsVI (_yk: LukJLcLulI 

.1981 ^..U...^\j I980j_j^^^ 
Lj_L^j (Jt^JlIII (j\j£jSLII (j^ lIi Laj U U ^j-a ^ijLi Lo jjQjSjJiI i".1 i njlj 

. Lukj^J LojkjLo^lj (j-LjSjSil 5jjj-3 i_iJl 36 JJeJj i_jJ^JlII La^Lc (2>CJ I "^Jj^l 

t(jiiq i"i1l (j^ (JjI^JI iSjjU (O^J I J^ (^^^'-^ |_gj" Mill TT Vl Ml jjl (jLljijJi,l lIiJiJvj 

jJ_L^ 20 f_j\r "J 1-^ a J^i^J "^ I j ''^*.'J SJJJjiJI ojL*^! (j-a Ijji^ 1 7 I'm^^oj 
iJliLjjj.j>JI (j-y^T-J (j-a SJjS-a L^JLa-jj ij^>-j CjLai>- 2-j_t>-ulj^ ' " M ^ -» a J , IjILa 

.jl-LiJlj ^:J^I (j-a Sj-LJLA-iijI 
I j • " ■^' jt-uaHj iCLujl^ (JJ-aJiielL-ul jl (_>>-j Jl^ 2-j.x>-uIj^ lJi3jIu (<sJj 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

(_y^ '"• 1 '^ II (j_o "^ i 1 11 II ' ^ .^ ij CjIj i I II )«-Jjl JlJUJ i,_>iufcJLo jLtcuj 

Ajljdl Ijl^J (_>±3 (j-O (_p=J jl J-^Ii (.3-^ jL>-i Ljk^ (oJ 'jj-l^ (J-^.>^ L>"-i^'jJ' 

1989 ^ " 1-^ • •"'■ i 24 (_y^ «Ll!I cAi^j i^jJI ui-^M ct^I l>"->^'jj' iJ-"J •'-ry>*^' 

'"<■ "^ -^ '^ 3a_4-iJ 'Ojj3 "^^ CjLIuLIu ^_^A^ (^^^jJtjJ *L»-jlj Ijj-i-i3 4_»S^I t"il < njt 

.4:^io>L>ai 

|jL>. j_Lj<_ij i_ij^_c. /oJLc j_iiL^ n_jLax.Vlj SjiiAjJI (»l^^l i-dJj tTxJl^ 
(jSLj (oJ^ ct-^J i3_i I no Mill 3^jJiJ>J,l jjLo^lj r-l '^■^11 i-al mi's". Ill (»l^^i i-iiii 

djl-aj UU 'ijiJ^ J'J^ d' * jl-^"' ' ""' (.7^' 4 joUII 3 n J U •. 1 1 jj^ l*j->- (jLtujVI 

(jLtujVI tjj^ (ji (_5-flSLi3 4j I no I'lll Lju^jjija^ (j^ j-ii lull cdJj L^hLj/jI (_^I 

c3~^ (1)-* O*-^ *l-*-*'JJ 'V ^ ' ^ '^ . " > n^ ^ I * , >> . t J . fiLuLtuJ J(l ^ rt J 1^ ' 1 1 ^j_a U^^j>- 
I ' 11 "i I <tj|j j<s_L>JI (j_« *j-^ 4_JLj J < i"ij (jl (__>l3j'ii I i—xS^j^ (_3^ o'-'-^! (_P 



tLiiBit ^^t^ ^ tf^i t^iAjt MMAii 

TtjSljLaj jJjjLo (Jila ijJjSLII (»L^I (_y3 J j^ l5'-*-" 'M^' f*^?-^ ^l| jl-^'H ■ 

jjl i_^jL«JI tjl I n iVI (j-^*- (j-o OJ-~ J-i^y'^^J J-i'Ji'-^ ukjju (j-«J (_>»'J'-*J 
S^^LjiJ^I \j~it cLSji>- (jjr" I n't (J-Aj Sji^^J>JI j>J-ik (_p cC12i>- (_gjjl La ".(jLtuJ 
(«_L«JI «.Ij1 5jiij^ (_yJI 1 (Mr I jUiJ jjl ^ ' ^" "■ lillj (j^ 3jL>."^I SJjUt^j 
J? ijj^\ I-al Mi^~ii III (jTLa (»l4x ijjjl^ (_, i>->U,l ur^ '*>:H^' 3-oiaJ'^l (_y3 tfjJJ 
jjLSj 'J ^ .' \? L>"-3^^w>i3^J 37!-^'-^ (_)-'-* (JWj^ dJajJLa 4j i no I'lll 3^j.o^>J,l 
I J-ifc (j-C LcLaj 4jLl>. uLt>-ij «CLilSLaj ^1 T* ' ^ ■-' J (jl (3S>-«-i (a^J-o Jl>-IjJI 

• J^t^l i^Jij^l Ji^4^l 

(_yIL!lj ^ " ' ^"11 (JjjJI (_y3 d-UJtaJI lIiI I II I iijj,l ijJt iJlil I II I iijj,l OjuiJ JljIjJI 
diLjjJjalj aL^I JlJJU>o L^I oUI i-iJ_pJiJ sLiiajiJI sLuIj-lo ijji ^j-^ (Jj-*-" 
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jl U'tl Ij^ j2La (_y^ «_2j ^J f rrO I'lll 3^JjJJ>J,l 

JSS j_yjL»JaAJ| ^yjiljj^l i_3|jUkl (j-« L<»l->- !«>>• (jW pjl ' '"ill ;<-« 'l-Jl JJ 
((j-i-iJLj?JI (_,lr j^ljlu 4_ilr 3J!Lo'i/lj) 4jj£-uijl1\j 3j i nlj . nil CjIjLjI^VI 4_lL4J 

Lj;< irir IjljLc: 4J (jl jjljj V SjljjiJI t-c^ljSLII i-sl i':i<"inV Uc^ljjj (jla 

(j-LijtILl 3_L^L^ I". I ri J I (_,-<kj I ' J I rill (_yjfc L^l J 3j«lUllj 3jl III J I nil 3_n^ll 

■J 1 ^11 (_yJI \j « . ^ 1 1 3j^.< , ,.^ Lai Juki J J .^""' ji^ LiJi L*^ .Sj-u^ diljLcicI 

<LJ| VI ' ^1 .^ Atl ^^ 3_j^l_u^ jl-*^i ?-^JJ cP^j'^' J->^ o'jj'^ JijSLIILjj 

I jUiJ (j'-^l I juij '>J>-I O^^ (JT^ t_ij^l (j^ tiiJtaJ jjf Lil JUV tiiljj 

I JIjIjJI (oJUJI Jj^l Jjjj SJLjIjJI 3_L«i»JI CIjI mmji.! JJ.^ Jlji^llml Jjfec_^-mJl 

<4_lJlJLlj <Ll.%^l^p.u/Vl ^LsiJl ALal I j^j i'aj L^l <iU t lJuj ijlll i m njJll l>Jutj 

-' j '' I "al SjLc ' • " ^j ^JJl) I j^ljj • •■" «_l2iI iJiiljLill^VI (»l-oj till^j fj^\ 

f-j->- ^ ^ J . ^ -^ " I ( Nj I U « 1 ^ I inV-iLiJm (JL>J,I (JjjLjS (.3-1^ jl-^"^! ^JjLH^ 

.(_ajL^l I ji^ (_yxl«JI (±x:ajJI 3_ulj_LO (j^ 
CjIjj^VIj aL^jVI dJLl SjLc uj "^ i '^■■' il>:J'-*-llj Q3t!^'-I^Ij QJJi nlj i nil ^Vjjij 

d-cS »^La-" I lllj tjj^l 3!-*^' J-!-^ LT^l '^'^>»JI UJ '^ i '^■■' I-*-* J-"^' "i^JI-Jt^VI 

f_^ 3_j^>.j>JI (j_a ljjjLj;E_a IjJl^ »I 1 < II *l_Li.cl ^jjj '^ ' Q^ ol 1 ii_i lOjIj-jjil 

.x_<iIi;>J,l slJjiJjji^ (j-* *>-^*^ (*-*A5'j-^ lt^' j'^-^'^I <ijLjLLoj I— al I'lVii III 

c1!Ll».«j>JIj (_joUII a^^-cVI 5j.^3.I (3i>^ ll>^" (11 oUII (jLa (_Jjj>-i 'ij:>-u (j^ 
CjLcjlj_JuJil tfJUfc <ijjuki 4J l^;>-j.jijij j»L«JI i^ij-II (_5-3 lj>^j:J o' .-^Jjl'' -"^jflUII 

- (Jj < Ml 1 1 pjLiJI i_>»-jJ jjiLjJ,l ^LilLiVI (j^ ^^^ri*^ J'^ '^ (jT^'j "^jflUII 

5-iLa- "1 ml 3^jJ Ui^ '-^ J-*-^ aL«JI i^ljJI (_yJj (JjJ^^I (_y3 si oUII tVjjfc 

-' j"l _.IUt 3 ii U 1, 1 i-ajJiJI i_j!2 (j^j I iilj I nil 

CjLpE_<iaJL!l -' j "^ (_yJI t^j-Sl lit Mill (jjSLj ti^p- i3^VI tljlr j-<J^>o Cj-^J^ 
CjIj'm'ii nil (_y3 ^''1 ''■-M XiS>.yl\ iju^ (_y3 L2i»ILa q\£ La JjiJ CjUjJjV I i_jjJ^J 
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£jLS ^lj_j_u ^^ 2ll ^_^i^ (^ W H (_^_LflJ>0 ^_^1 ^^ t ri t (j■^_SJJ_ilJ 1 jj_* (J^ O^ IjOJuLC 

f_^ cdJi JUlj «LS.2^>o (ji » ^^' ■ .." /<sJ I J ' U J IJljlj 3_i oUll aL^I '~' y '"r'Cl 
.SjjLill <_!j.j>JI ;-! j""'l (Jli (_y3 Jalaiej ^\-$X\ CLu\£ LaJui£L Cjl_i m» i n"!! 

(j_o Uj-^ x_£ljJI (_y^ ijjJL^ (jj-SLII L-al I'ii'C" I III A.\-^ (jl Luk 5a^5L>Jlj 

(j^j-uSJl (j-uJjjJI (_y3 Lloj^j LujiLuj/ I Jlaji 1 1 iTiSl (_gjJI j_uSL!l ^LUaiill (3W-" 
^JLA jj-« »i I t ll jLAILj_u1j iCl)lj_a ^ J ^ Ml ^q^JlJ cu Jjl^l ^^^ ,^"»." ^ J ■ ■■ 

. S-iKli! j^ jLo^ I 

jj-jJJI CjLj_L2j i_^ j-lm\->A,\j (J^j 1 1i I JljL«JI I JLA (J iiol t (j^»-ij I l^Lj-l2jj 
d-LiSHJI j> jLjk ^^Jjlij VjJ 4_cSjIjO (j^ («J (_j^lj 'LiaiaJlj ^j'^l i.^tt cGLal JjelLijilj 

jl» Ml" I iiVlj «L>-^iJi,lj (JL-ajVI '"'I j'~' cdLui j<u itLciiiiJI /j_oLJj_i (J^L>- (j-o 

jjijajj (jlajSl i-^jS (jyi^ SLiitA -^j'j-* ll>^ ' '" ■"■■'^j; (_g JJIj (_yjLLiiAll TT I 111, Ij 

(j-o LoIjlJ-" I iilj 5j_<iLj_o j-i-^l j-A (_yl2jJI jljL«JI \jjt (jl (_y3 dJLi Vj 

j-j-C (31-^' 4_j_<i ijJLLik (jl (Jj_HJI (j-SLflj sLJI j-^ njljjilll (joUII JljIjlII 
J ^ ^ 4_j^^_lia_ul A^Lul (_yl^ i-« <d 1 1 n M «L;tIi_a,l Cj Lj-LSliJ I ^■^'" (ji (_^J^ « i^IiSLa 

(JjjJI (_y^ 3Jj_j_S_o g| J I II t '/.20- 1 "^ J I II I j-j^iju ji^j I IjjIiL^ LvLlJl 'LjcILtil 

"J J <1 I < tl SjJjJI (_y3 i_2j|jjm (j^ 4Ji LftS !(_, oUII dt-ie-LlI Sjj I iia Jljjj (_ylll 
c_il I ii'iSl ji <i_Lj^j_3 ji Sj^Jij (j^ j^-»"IK . -j^j IA',11 ^ oUII JljLjlII (J^^><-1 
.iQiSj (JliLiLiLaj (_jJI (_gjjj3 JS I'l.'J jlj o" I iiLi iSjjiLli jl i_xS^Sj jjSI S^jjla 
La jLLjI (_y^ jJjjLo /j_oLJjj CjljLsolj i—Sl JuiLi <i^LS » '^' (jl 1 nlr (jl 

:(_^_A CjljL>tJJ(l ^JLAj 1 1 i "^ ( f^ J I (jl (3 J I II 

ji SJjjiLo cjLSj^ sIjj-o <ijj^-aJI i_aIj£LII (^I (Jjj-3^1 (jI£LaI "-iiI-jjI -I 

.5j_Ajj|j TtJjJLI (_^_o^ (j_a (_^i (_^i^ 5Li:>ijl cLj_u2ij^ (j_« (^.oj^tjjl -2 
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(jij SjjIa 400 (_jJI J '^"' 5j_ikjJI tcJojj/ 5jIj.j»- 'Ls-jJ (jl 3^jj(-o 'J 1 jl I /tjQllI 
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(WljJI«UI) 



(_r < Ml II «_ll_la_C (130- 122) ^J^ >_i < Ml II L_3jl_«_A Bj-jlj-^j Ml ^ ' ^ ■ -JJ jLAJC-fl J_f^ ^ t^J^I^SJI ( I ) 

. I960 coj-aLalLi 

128^,^ JjLJI j^jJLI (2) 

JjUI j^jJLI (3) 

j-i^j^l 1 178 (cSj tjjji-iJ ej^l *_3lj 4jijs.^ ti^jjiil /cJl^ 4U11I111 j_^ ^ il-i-tj^SLJI ;(jL>.l_tjj (Jjl^ (I ) 

. 1993 
.^3jLJI j^jJLI (2) 

. 131-130 :^,^OjSLll :o^-L-" Jjl^ (0 



ISO 



^ ^ , ^ a J ii^lfll (J5t^ (j-a- "ijjLxiiAJI CjLLi:>J,u ^LuaAlu (jLjijVI jai>- ilojjjl 

£jl Uj", ,.l Lai ,--1 ,>.Atl J .^^ ^1 I j"^!*^ ' (jAJ-cJ V (_yjLlluj (_yju3jl (Jjilo L4J 

. Lis. ^"'I .^^tl jjr I ritl I jufc dla sLUliill 

Star Treck (_yjjj}-^jilll J .nlinU (JjSIj (jl (j Jl 3^ jL-all J^u^ (j-a (j-ujJj 

(2ji_j I j 1 a I U j^Ljjtj S^Ji^ia sLuLuaS <1jSj^ (^)i-a uJ^ ^ I ,>.^ll ^^^ 4JS Jj-^ 
3JlLai/3 3jjjL2ILa (JliljLUajvj SjjILa «LuL»iia lJlsIj^ (JjLSjj <Jl!LLa:>J,lj i_iSljSjl 

(_yJI r-J^J-^iJI (_yi tjl I ri tVl /<S_Lv 7C_J_l^l (ji J_«_l (_, < _l J U 1 1 ijja ij\£ I jjj 

(jLtujVI L^j^ (__)lijju d-uLiiaa LiiLLija^ (JJOa (JjSj (jl djislj «L2ji>- ?L»iiiJI 

i-<l ', Uj" , ,. ^ si— i-J-I SljJS ^■^'-^ ((d-uLUaSi) SLl>- L^j^ (jjijLxjj Sijjla IjJ^a 

.3-<4jlj 3_uLia^ 
jSj Jiia . sLuajill (jLLijILj/l (JLjc^ (_y3 (_jjj3l 3JjjJI ^^Jt Lujijij jjjjLJj 
Cjli CjL^j^ f_j\r (jJjixIl«-a 1970 jila oLsoVI I jui (_y^ -' -^ 'j j -^ C^-i-i£j 1 ntl 
CjLLajtA (_yj|j (j-a (_j_Luj|j cLjjIi JS i"i i diljIjLaVlj -ilj>II iJ-«^>^ sLJLc <ijSjjj^ 

sLiia^l ^_^ sl2^I ^Jl^j CjLl12j I j^** Cjjjiaj <Li.i^L^I jjj>.|j_a 3jjtJ -I '^.All 
I^K^ 4jSj^V| ala^l dJsLv ^ . 1976-1971 J^ L^la JjVl J^l Jllal 

^ ^liUI J^l (j^ («J • 1 974 ,_^ Oj-^l^lj 1 973 ^ ir.^lUf ^^Ij <_iV 

f_^ ((j_La)) «Luj<j^l tLxiiAJI ^Jiija^ I'.iilt^l l^^ji-lj 1982-1978 (j\j Cj^jJLji 
3 ■^'-^ ■ L^Jj L^la jljljJI j^l I rijij sLiaAll (_y3 1^1 or jjj/jL^j Jlj3 Vj 1986 

. 1997 



5S 



6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 



d U -^ 1 1 J cLuj/J^I 4j(iILi « jL>oVI)) jl SOYUZ j^J5_<j/ 4 Mii I rill jjUjuj 

boii ,_,i;^j^l jU^VI JiL! 1969 ^1 1967 ^ 5^1 J>Uj . l^sMUl 

CjLj£j^ aLxHJVIj iLSlIVLi I j 1 1--" " J ' ^"j 3^JLaILa -I ji ' CjLiSpil ^ JUt jj-A 

.4jjljJi,l 31 1 1 ' aLjcII^U IJ44AJ ijj^' 

(_^j S-ij'"'^ Sia^e^ Jjl (_ylLi3j^l jUoVI (jilal 1971 Jj^jI 19 (_^j 
(_yIL!l 10 -jj^j-LM d_j^jJil ' " • ^ I U I •^LjI cLtJjLi LiJjLJj (I-Cj^jJLj/) <lLa:>J,l 
^ .^" ^ I I ^ -«- jjVI (_ylij>.j (j-<.j>JI dJUj JlJ^ tt j I ^ I L<^j£ 3 U ^ 1 1 I d<.»--;crJl 
IjJLa I j_;"a «.Liillj L^jJj j li i ntlj 4jjl jUI <-»IU^t I jJ^Ualj *LLi (_y3 UtjvLjj 

CxjLi^l d ^ '^l , >. a 3J)jLi «La_uJ (j-^^Lc SjJ, jjjjjj) /j_oUj_i (_iajj (<s-c.jj 
(_y3 (_yILi-i^j I fit I jL>oVI J o"ii III Jl^ i/a^J^^ J^^^ I I "j-iiJ-" 4jj I II I'd I jljj 
I j" 1 j " «l j| (_y3 J o"ii iTil jjjjjji <1j£jJ,I cJJlCJ 4jjI jUI 1 " » I U -» 1 1 1 sLjc^Ujj 
jl.j>oVI j ^ ^ Cji J ' J < j I II II iJ^^-^J .4 J I im'ijJI <i_LjL»iiiiJI (Jilll 'Li£j-i£ 
l2-j^J5_<ji (j-« UJlJ jjJjj-u CjLSjJ, L^^iial (jj^jiu^j Sj^Ij ^^t-i (_jILu:3j-<JiJI 
Lg-Silal (_ylll 5jjljJi,l diLLue-aJLI CjIJljla ji I jljlj C<-U--v I^Kj i34-jjj_5jj< (_yJI 

.S-di^jJLji (_jJI 3-iJi!^jJLj/ (j-^3 I j ' "■^' S^p^l (_y^ (_jlLu^jjjiJI jLrsjVI 
Jj^l ijj^l I976j 1971 (_yALc. (j\j I'.SlU! (_ylll cj^-JLji ■ * » I U ^ ^ Jj-^jj 

I_LL> 26 tJJ-JJ I— <-tiLa ^p^ I 00 ^:»-l I ^ IT^ O'^J '^^^tH^J-^' CjLLa:>J.I ijji 

(j-LLsi LajLj-C ■ ~ » I U ^ t I aJJt (j^ (^^1 (JtH?^' JS^ 1977 jit"; I II (^J 
IjLA 7"LjiJ ijj^l (JjjsJI (j^ jj U" .^ -j-i .^" I 6-Cj^jJLj/ (_jILu^jjjJI jL>o2l 

5j^j-a jjl^ L^ 5rti^"ila Jljj V 4kj>J,l (_yJI jlj>!l cJ.*^ ^\ <^jX\ OJ^ 

. L^j j»L»Il1VIj 5j^jJ,I (_yJI Jjj^^l I ^ i's <i J ,3j>*j-IIj cjI jI jloVI Jji:>o ^SJ^' 



15^ 



jj^ '"■ «LuL<iJ (j^J J ^ '"■'' I ^ ,^\j 0^6 '"" 
tliLLajtx jjjlj^ "ijjjiLji^l 4ljin^l (_yjk (_)jjjL>.jjj djSjJll (JI3J ^J .sLxiiiiJI 

cjLlUjJI (j>hi jIjjJI ii>^^ l-*^ iSJjjiaJI S^laVI JJi (_y^ LiiJj £jl «^jll,l 

jLjI La jJLS I (j-SLIj .SjjLJ jlj^ (j-a SjLSjJI d-JLc CjIj^L r-LlJV 4j^Lu^I 
SLl^I (_, \r tjl iii't'!^! /o-Lalj ^J^ jji 3JjjIaJI v2j>LvjJI ojui (_y^ aUIaVI 
x_o IJlj->- (<s_L^L1j ij\ iiitVl (jl Sjjjjtlll (2h« J-4^ 'J^J isLuiiJI (_y3 SJj^IaJI 
4jjjji /JJLIJ (j-a "ijJoiJI tJJJ cdJi i_^^ 5 jJil 5JU0I (2>S1^ 4Jlj sLUajill i—Sjijii 



/i:_auj_l «UjJ (_jILu^jjjJI jUsjVI (jl LjiU i-lllj ^il^Jl 5y-aUjJ sL^ILlI JlJU 

(JjiJLA Sj.SLa diLJiiJ IjlSjfcj iCjLLi:>J,I oJijk (JlLo (j-* ij-<tiJI (_5i^ Ja^j^l i_^i^ 
3_jjljJi,l < ~ 1 1 U ^ 1 1 jj_a (J .["v < II (_,-Lcj .((i—iV t_gl "C I II)) (_y^Lj^>_o'^l tLciijiJI 
(j-o «llol£ilo tljj>-l itjiajj i_JjJ,l SJjjJa sLLai- (j-« Uj^ ijul£ ct-^' ''tPt!t!^_>^' 
' Uj U "»■ t LaJlJJ)J-j («-^J CjI^ i ( II 5JlC (_^Jla (_^A^ (J oS"i I 111 4jjIJla CjLLij:e_a 

(jLa i<ijJLc SjjLjU^I ijiili d_uLUia lIiLj^j^ (Jj^^Ja jj^ ^ ^ U" •, ^ j| Jl^Ij (^^3-4-1 



55 



cjIjH^ ^Lia^J L^l 1973 (»Ll J>L^ -i'j>" 6-" fs-^5 ^^^ JL2l<^V UJL-a 

, Lajj 84 (_,lr L^^Jal ^j2 <J 3"jl A" ^ 
(j-o L^Jl^La JL>-G joJ d-iSj^l d_uLxia3 <iiajtA sLiujI 5jX^ (jl ji^ljJI (_y3j 

1997 (_y^ L^LJjSLo 3^^-^! I^*.iji II (.7^'j (iLi!l)) «LLa:>J,l ^^Jt ^ .>.^^- ^ Sjjj^ 

15 L^-cLiijjl A-Ljj 5'iljU , ,.l jj^ jjjSiu t— iV t_gl's I II (_yjLiiiAII (JjiJiil jjls 
-" '^"j cLlLLji <lJuLcI 3ij^ '.(j-Gsj-c. (_yJI ^ -1 "■''■•' jLj-ol 6 , 6 LijJa5j IjHa 

, I ^. J U ^ J LaLx-a-j d-Liisu^l CjLjjjjiU S^j^j jlj^^ Sj-lLi^ Cjlj_<ta Cj^O 
(_y^\ (j-« (JxJiiu J ' ^"„'J I'ljoUII 1— ijLaHil 3jj1«JI 3^jJ<JI '"• '^ .^-^ '-*-4:' 
L^JLa r-jj-iJI jljjJLI (jSjsJ jLj-oi 3 , 5 J U a j jLLoI 5 , 5 J^iiJ djiSL:*^ ^'^^ 

iJj^VI <i_LJvl_Lll (j_« ^'j-^V J ' ^"'_'J • " '■^^^^ (_5-3 JJ I 111! CjLlLa^ tlj^V 

^^ \\ ,'^^\\ ^J_<;jl1,1 ^ . ^ "»■ t J . jCj^S-xId ^^ *' '^'^ * l^S I nil L^ J ' ^"' * AL?tIijl 5Jl>.J 

5Jl^>.jJI (_j_j_iL^ ^ I '^ (j-j^ J j'' (j^ J I II Ml ij\-^^ (j-* ^J.'jJ 'ijSLla (_5i^ 

(j-o iCLsLLj (_5-Lc 4_i J '^"11 (_yjLiiaiiII i-jj'C i nl'tl J ■ ■^ -»j L«-4J I'lj i ih\>!1 

,«Ljj|^^| 3jjj».LLaJI (JS-<Ii 4 J MM LAJ^ 'iJ J ' ^"" 4j I no Ml 7"l3Jl 'LtJjl 
jl jl jJll (_5-3 IjujuL^ X)-'-* '^ J Ml_l tL»iiii!l (JxJLA tjlS 5jjI jj,l 'GjjJUS (_5-3j 

(_y^ (jL^ liLI juj i LlU 75 j.=tLJ -iJjjj LuiSLa lj:La 330 (^^1 jJI 4.<i:^t^ jL 

. jl jUI (_y3 tjl I ii'lVI djliisj /n I ii-v J-J^l >l£|^I 
4jj -iljlj UJ-^ iJ-'-*-'^' l3^"'1 (*-y UW (_, I ^ i^J »i i^nll (J-«J(-o p J I ro"t (jlSj 

sLlII jj^iSJjj ^it^l "^ ?jii I lit jlj_pl d-iJI J '^j joj Vji S^j^UI (jjLj^iilj jIjJLI 
Ijjlc (JjLS iJ-<j-«-l.l o! -^l ' ^'^ ^ * ^ o I ii"^ ij-" ''^ o^j i^LalilVI jju <_!^aj| j^ 

<i^l4A sIjI (_jlr 'iJjJi^ (j-o Jl:>iJI (_yJI i_jjl Lx-a 3^^^' "'^-'^ .-<! ■j..^!! ^^j-a 

(j-o *3-^ 33-*-' i3^^-^V •■^-'^ "^^ '" .'J* "^^^ oAji (j^j (j-o (j'^j ^ u u -^ 1 1 

i(Ji.l jJLj 5jIj.j>JI CjjLfljjLa Jx-«Ji,l ^ i n-g-i Jajj>J,l 5jlj.j>JI (j-« C7^'>" pj'^' 

2Lujjj<!1 4iliaJI CjjiaiitJij iJi-ljJLi ajj^ll,! 5-Uj^<ll isliaJI Cujiaiitjij 
(( Lxjb)) »1 olr j^-^ i(Jx-«Ji,l (_yjvLL>- Jl»- I Jai i nj tl aJjJ (Jjs-«Ji,l iji-l J SjJjUl,! 
LaJL3 (24x22) Lgla.1 1. 1 a (^jL»JI jj-" 3_J^ 3ila^ j-<iiii Jj'i/I (oiliaJI aLs (_y^ 
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^.^ ,Utl L^JjLA "tL^^ Lj-'I ^rh'J-^^' Sj'^' JiJJtjJ 

SjJ, 4_j£ -i'j>!' J <i~i "1 "-^^P- iJ-4-«J-I iJ-<»-«-i' ajLcl jlji^l (3^1-" OJ-^J 3iajjjij 
/o^LkJI Lol . sLuaiJI (_y^ Lajj 56 jlj>II (j-a (_yJliLll /o^LkJI ^ '^aj i Lojj 28 

j_L^I jjij 1 974 ^Ijj^ 8 1^^ 1 973 j-yi^jj 1 6 ^ Lojj 84 ^ '^^"a cJlill 

(Ji-J Lajj^ 1979 aLc: (_yi^ j'j-i' (jr^ (j7^^i>«'^' «LbiJI J.«J(^ j.a1<-uIj 

4\>I^I -ijlj^l - ^-^ « " --.U^.-j 1979 >jJjj I I (_7^ ^j>U i^>»JI i-a^UJI 

-• ■ '>* -^ tl CjLLi.j;t_a JJ-* *-^^lILJi cH-^' *'^>-:i-*'* 4_LjL_Lii_iLjl gl U ^ I 1 jJILqj 



'J' '^"'*>lj^ ,':.I^M 1 3^jl51a (JjLj/^ 5jij_^j Sj^LalLo iLLut^ ijr^3 ''^M:!;^^J-^' 

Lifcjlj^l ja-lj (_5-jJI "IjloJiJI I— ijLjciLI 4jj-ajilo CjIJl>.j L^ J , ^""j joSLaHJIj 

1 a i J I i« j_jJ5_<ji» 4_Ll^_<jiJI (J Lj_SILji V 4j I iiyiji\ SjI^JI aJLJr" im"j idiul^ 

jljJa (j-« r"^ .>< ^ tl Cjl—LjvLJii j»ljtlIV 4j<iItI1 i-jjLalllLi "ijioLiJI CjIjls-jJI 
Au ih\^1 djiLc alj (J.«J<JI SJl>-j (jjSjjj . Jj^lj JLulIIj (jjil AlaLv i—^js>-^j^ 
(jj-LC J-^^ 2 ,9 l_Aj_La_3j l_4-^_La 4_LaLa'^l ^^^A:>tJ 0"^"'^ *ljl-^ . ..I ^j-Q^j.^ ^j-* 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

(_yi^J .v^jIjIjjJIj jljj'i^l ^ Ij4-»J P'>^' (jr^ 'j-^^ ^(jj-^ 3iaj>J,l JjjLij 
gL>.l t ri«n) (j^ILiILa (j^j^^^u^ 0"^ J t no Ml ^j'Aj>.i_L>. Jlj>o 4_u.u_u^t (J-*jlJ1 5jL>-j ^_^yjjL>- 
" .'J j (j-* '-^'-^'-i-'^^W 'LLa:>J,l JlJJ(_^ (Ljuj^ '>^ 76 sUJi 
1 <^j Ua J '^JJ j<sjaj>JI (_y3 J-J^l (.3-*J 3-JuLc.VI 3iji (_!-«-«-" 4^j^ cAii 

ji (»l-i-J o' I (j '« ij^ >_iU" I iij dLuLS~ ^LLaJI jljia ij^'i^ in-K^ lyujuJuu^s 

liJJ j dJLLal (j-aj . sLUijill (_y3 jjJiHtl qM I'lji'i (jj-"i i iTt (__)l3j ^l i_<Sji (_7^ 

#l_iia_flj| (_y^J "' ^^...tl« ^^^ ihj.x-a Cj^^\ ^^« ' (_yxilij La SjLcj S^jJLlI 
t(_gjl I iiTt CjLiLsoVI (_pj i<_jj^j 3j-^ i-LlLuk (j-ujJj '3-5^ j' '-^^^^>^ i-L!l-cji (j-ujJ 

<i^»-lj jJl^Lj )«_u3^I I JUfc (jjLjJj i(_>l3j3l (_5i^ ^ I ^h, ..M t ijuua (_gi -«LujL>JI 

5^Lc.VI S^jjL t_Jl^^ (_yJJaj diljdj njKJiLi^jjiiil iri->-l L^ji^ IjjjjJ jl£jjVI 

sLUiiill (_y3j . I— kfljjJIj i_jjl^j>Jlj d-Li^jsLi i_yi\ I ii->-Vl (_ylajill A lih-ie-a jjl^Lj 
Cj^'C I'ltl jsJUi jojil (j-aj da^Li- 3jU^ 1,1 U"," (_ylll (Jill's i"iU ^'—'_' i^Lui jjLs 
^'■^--11 4 1 -».j jl j--- jISUjI i_yjjijM p-LLsILjil Jl^j i-iM ,>.Atl jj_a ^^I'^'tl 

IjL^^ (jl u^ Ld_<i Vj i<_!j_JitiI tcJIj^ ?Lo (_jJI jlj_pl «^3j-^» i_k>'^ j-^ 

Jij^j^ jljijJI aJ^Jo a1 JLJr"ii III ^jSLol Li£ i^Lil (S-^lo '^^^^J llh?'-'^' (_gjLaj.caJI 

.(jjiiiJuil (j\jvj I iiS^l /jLjJj (_gjjl JL^jaJLI 
(j-o JJlX. J3->-J (.3-Lc I ''^j' (.3-^JL>-" (_yjLLiiill /j_aujjJI 7"i^?^ '■*-*'-'-*i9 

(_jjjj ■ 3 ii"i I Li S^JljsJIj LoLc (j'AJLjjl ij-" ^H^' l£^^ (_,lr 5jji>J,l LiiLajLSJI 
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CjLj^j_o (_y^ djLjjilj 4_L<i^l^ *J-:^ (*^-*-^ O'^ cdJjJ i<ijaj>-LJ (3^^-^! '^PJ-* 

(oicjiill i_a jLl!l I'l /v ._,U".,.jj ST -1^ J ^jtl .a_,,,.jjtl .-.laM:;1l 5l,,.l,,.^"a 

(_^jj|j) ((SL-4 3^J5_<j)) i_2iLSJI La! . LijIjLo (_y^ 3_Lii3j^l SiajKil Cjljbvj 
(_yjjijjjj| i_3JLaJI _j^ (j-i-* "ijjLxiiiiJI <iIa:>Jll (_jJI ^ • "■^' j<u-oVu <ijSjJ,l (J.4Jaj 
La 1964 aLc j_La d-LO (jIUl Ji^j i«GjIJlJ j-Lo (_jILi-i^j I rill sLiiajiJI til^LJjjJ 

(_fl_»-a_ij (jLLLsl 4 < J I II Lijji^ SJjJiJv «^j »_^u" . ..jj iT-jjLi^ 900 (_5i^ '^^i^:^ 

4_oj-4^ jijj^j_u (3^-tJl «L»S^j ^Lciiiijl cLLij:e_a :«u>llijl ubj.u-oLLfLJ vjulA)) ^LciiAII 

c-l U", ,,lj i^LUaiill j^y^ ^^1 Uj" . ..\i I Lijja^j L»jvU La^Ujj (jjjjj>-j^ jljLoVI 

«_a ^ o" 1 11^ (^ylLu^jjoJI jL>oVI jLi^l jjLalb (ji (_yjL»iiii!l /y_oUj^l Ijui 

.jjjSlI j-iilll Cjlj^ ^^J O' Oj-^ "ri-^JJ '^-'ij>" SJjjJI 

Tt-jolj-J (_y^ 3 U ^ I I jj^ A \l A" , ,.VI ^1 (j^jjjjjl »l^j Mill (_>iuLJ JL>J,I I jufc 

20 03-:^ tiJLlI J-4-SJI IJUfc Jij JLSj i(_yi^j^l 3jjjL>JI JLsc-a (JjjLlH 1995 
«i_yij^jU-i)> 3^j.^>JI <ljjli 'LiSjXl (Ji-o (_5i^ sLUiiiJI "ila^tA (_jJI Lalj^^LjS 

(»lj^ _^ SOOj (i^ljLkJI ^ (i^lj^jl^ 400 j.<aJI (^1 ^iiLbVLi cA<i^ ^1 
i_g! Lkjl jLo (_^ 31 — II obj-^ ■ 'ii-^'j V) i2jljjL(II *I>3-V i»j^UI jj^^JI ^ 

(jjLjilLlLi ' » jl-^" • ""' L^l i^ij (_7^' SjLallil cjuVjJI t-LjcJJI Ijla t_!jL>-j 

d U -- 1 1 (_yl^ jLftli^ Vu (_yjLiiiiII L^ja^Uj-i i—ajJoij (j-« iji2j (ji I Luj/Jj i«_o 

(2>jJjjJJI ;j< "■ **! '"'I I (j^j (jjLtHil (—fljSLo /j_ouj_i ijj L*!! jjj -j-j-o '^H-"JL^'' 

^l^j_jv j( ^>-J-« J J '-^ Lt-^ O'SP*:!^*' ^ ■ '^^ -^'JJ (J^JJ-^ ' ^J ' ^"' ' " * L)^ ^^ '^ '^ * 
(j-i-oLiaJjl (j-\_j |_jj^^jj|j J li I III! (JjLjij jI JlcI Ijui I.I U"j i4jolr <_!jL>o 
(JLSHilj aLjcIlIVI CjIjjLLo «Ij->-1 (2A-«-i (_7^ sLxiiiiJI i_^ (_jjjij|jJlj (_jSj^'i(l 
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6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cUoaJI 

jljIj J-i-oj 1995 jiLc: (j_o (j^jLo 16 (_y^j .4^1111 Jj^-oLilil aj,,i;ILi SioK 

JJ *J *^ ^ '"' L7-^-^ ■ ^ '"""^ L7^^ Ct^^tt ^H-* Lt^I AJ'-^^ L)'-*J3-* Lt^^I/^ r* ' '^-^ '' 

I JLA jJLjjj I Lojj 84 J-Aj ^Liaill (_y3 (j^jSLj^'^l ^LSjJ ^ • ..Ij^tl (ti^jJI diljij 
tjl U^" , ,.V -- /|-> "I'j; (j^ (jjjjjJI I jl-^ ■ " (_ylll (»L^j'^l j'>^ ^^i)-* (*^J-" 
. Lojj 438 (i-s^^LlI^j (jij-jJLfl) Ajfcjljij Jl>-] tua (Jsci-o i^JJIj ^LuaiJI 
tjl t-i j" rill (_y^ (_y^Lj^3l . (_yjjijjJI jjjLtlll ijja (_jjj'2l iLLvjJ,! (_, I ■>! ii'tj 

i-JjLjo s:Ijj>-Ij 4jjLflILa JjJ, JJ^ tl?La (_5i^ (j-uSj^>-al -jljj SJl^ *'-ijj sLxiiiill 
<d I "^^^1 ^^ .>* ^" L<;_Lli i I 997 ^ 1 o"i 1 1 II i^^^L>- A±>-jS\ aSJb J o" I 111 J . gQ^" i"i a 
x_a ijJlj'iMiVlj « Lilli) SJa:>J,l (_yjfc 3-jI.l-C 4jjLUi3 5U^ ^ ^^ (jjbuJLj 3_ul!iJI 
eLiiiJI (_y^ 5 U -^ 1 1 tllJj CjLJjSLo JjI 3^^1 ^J^J il JJ^J jjLiLjJIj LiJJjl 
(_^l ((LflJl)) 5_lJjjJI 5 t 1 I J ,^" Loai£:j jjjii^: j2jll,l ^J . 1998 (_y^ 

jju ji£.LSIII (_yJI JUo i_ajjj,((jj^))(jLa 1998 aLc: 4jL4J(_y^ JjJLiilll SJU-j^s 

pjl^'' (_yjLjijl i_2Jui S^Jii- (_y3 LoLc J ■''■■'- (_5-i3l SjJ, Li>- Jlj^»-o i_^?-^ 

(".J iiij i 1984 aLc: (_y^ S_lSLj^>_oI S_LjLUa^ 5 U ^^ S^lal 5^^ oIjj 



pjj_<itA {O-Ai ufcjLjll^Li IjLjS VLoI I jj^'' t3^ L-ou CxjlSj . ((4j^j>JI-ajjj^» 
aLc j_yi j-je-LiJl Mi't iiJj£Ji,l jLajiJi JiijLv (2>SLI . cjl-Lc-Lr-LurJI Jl2jl! (_yjLiia 

i^CU^Lc 3iaj>J,l pjj-Jka ^t <"i I iij joJ (j->^>JI ijlli jLLaj .3_iSjSUI iJli^ijvjJI ^Ir 

CjuVjJI CjujJjI j-jij L^Jl>-| f_^\ Cjlj-uJiUJI (j-o l5>^' Jt!-*^'-^'^ O^w?-*^ lJ^ 

.(jJjjJI T-Lcil J-J-»JJ (_jILi-i^j I 111! jL>oVI jLj^Jl JJLJ «L<iiii!l (_y3 SjijaHil 

pjij Mill 5-tjvlj-^ « L-uU)) QjIUi-iK(_j£[j^^l (J iij\>JI I— JUa 1993 aLc (_y3j 

^_,^j^oIjLlLo 10 (_yJI jVjJoljLLa 3 ^C-LAStuu^ Jl3 sQiKj C^15 |_g jdl 

(_jILu^jjjiJI jL>oVI (^yl^ Li^u cujus^Lal 1993 j-uiljjj/ (_y3j (JJJJ.J90JSJI L^Jjjjs-i 

. i-L!j"i i"i a (_yjuii3 (J-«^ (.T^ 
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6^jI.^jcJI LJlhaoJI icIioaJI ijlhjjLuil 

5j_iiJI ijji j^^T' Jljj^j Luj/jij (_JJl1£ nj^jJjjJI L^lSj_<Iij Sji^allil CjuVji! 
U^ AjJsr'i I nl (JiaJ i_ajjj/ 1986 (_y3 I'.iill^l (_^lj « I "J-J-«» '^-^J^^' <ijjL»iaAJI 

.(jVl ,_^ sLiiill ^ (2-j^) cJljLoj 1998 ,_^ jIjII 

i<iia:>J, I j<ujw-aj i_^i^ LkjlSj-ijij LjiU Cjj ?"i nlj . Uj-ij-u J^J-i L)>i^ ^ ' ' ?^'3^ 

SjlJJLsJI <lLa:>J,l (_y^ Ajjhj-a aJj>.jSj^ d-ujij^l ^LUiiill sLLaja^ ^1 Jiir" i nU 
■ U « , >. 1 1 djjjSLa CjI JLa-j d-uLxJ jj-a <iii:>J,l (j^SIuj islj^^l ^LlSj L^J^^*- Lj-'^ 

i_^ «L»ii3 jl jij «CL<j/ j_'^" • ""' (j I L^ (2>^L4Jj I '_>^ 1 20 (__)l3jjLj ^p-o 1 00 ^^e-i 

. 'Lujijj 3^^-^l SJlcL^ ijji £Ua:>J,l CjUj£La jaiuLA j 1 1^" i_2jjj/j i Jl>-Ij Cj^j 
<ijjj<jj 5j.>-j jj^^-^H 1997 j-ui^jj (_y3 tjLjJLi «LLa:>J,l ^Lb AUij (_jjii5jj 

aLseILIV (jjijlio isc <ju2l1 ^^JS>■\ d-ujijij SJljvj I j « _■""' /<u iCjIjjI ioll 4^j^L!l 
(_y3 <iIa:>J,l (j-« lS>^' *'j-^' '^J' 't!-^JD ij-^w^^ i— Sjj-uJ .S^jLaJI CjljLa-jJI 
^LlQ J jjjj-t-o j 1 j-Ls (j-* '^ ' ' M'^c-a cLtS^^ ^l^^^*^! i>JLA ^J tlilj i^_^j^l g| i t nil 
Sjj^jJ,! I -j_i_o ^ U -- 1 1 jlj-Ls ct^ '■i-'^ ■ U « . >. 1 1 lJijSLo ^LftjLAj jLaJVIj 

(JSjji (j-a «lj^l (Jjji^ LiS > U « . >. 1 1 (_ajSLx 5t-4-«-« 1998 jjj^ajj (_j^ (Jjji^ (jl 

I". I II (_y3 (_Jjj>-l *lj^l 5Jl^ (Jjj/^ (_ajjj, cLlILIII 4 i I III! (_ySj i(_yJjL«Jll <lLa:>J,l 

d_i-a_Loj jIjl^^U S-jjL^vj > U « . >. 1 1 (_ijSL^ ^''l '>■« (JjiJLA (j^ (jj£ijj 2000 

.2001 j^Lc ^ L^j 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

S^UiVu jVjJ dlJrA^ 400 vLj-a i_^i^ eJJt L^LoL^jj/l (Jjlio Lujijij J ' ^ ->- 'J 

-' J 1 '^"11 ^_y^ 4Sj"i I'll 1,1 A J I "j^l Liin^^lt SjjiLtA «^jj (_jjj>-i )«-!Llo (_5J| 

J o<"i I n" L^l L<i£ 'J-J-« '^-^J^I' <lLa:>J,l (JjjLj/I (_5i^ ii^l^l (_y^ '^-'^ <iia:>J,l 

i_Lj 5 U-, ^ II 4J£LII i^Jlj^l o^ (jrll jt^;ILij i^jj^j^l j^LUVI i:uL^>o 

IjJaJ (__)ii3jj| (j-a 1 (j >^ «i_t J-Sj-o (_5-3 i". i njl Lu-ujij (ji J-^J^ • J^J-^ Ui;!-^ 17,5 

1^ j> jjr" , ,r_t 3>LLI 4A<i^ 90 yx^ aA^I aJJt I .lU~n i-Sjj^j . 200 1 - 1 997 
57 liJJi J i~,n (jl j^>u5 i^^^pjm JjjJJ 4^LlI,l 3^1-laV i^l-aJla - '^ « ^ 
jIj^ ^I j»lj^ jJL^ 20000 SJj_«^) o>JJ>^ 5^!-^J>" i^Ls JLiil LsMLI 
(j-o IjJ-cj (aIj^ j 1 jS 13750) ijiijjjjj (i»lj^ ,J^^ 7500) jjjjjj/j {i_yjusj\ 
.(^j^xOU (f^lj^ >L>^ 9600) ^jjjVl o^L)' ^iL^ uuLaMLVI 

(jLs 3_JjLjtILll /"»! ^ J . U"1l ji 4j.<JjiJI i_!jLjtiLI 3ia:>J,l aIJlJ-" I III (2>CJ 

lljljjjji J ■'■■'- JlJU 4Ji <iil:>J,l (_y^ iJ-«-«-II Sjjj^ (j-a (ji j Jjjj i<iIa:>J,l "^ li K" 
<lLaja^ >-Lo--arJ 4jaj>-u AJuuL^ 'j-i^ I '-ft?'^ L-uU (jLs djL>-ljJi,lj e^^lHi-VI (j-a 
JjjJI (j_a JJl^ J-:^' I j^ "'^ i-L!jI miJJ (JjJ-II J-J-a^sJ 3.>-LLo 4jJ,Lc. 3_uLiii3 

.SjIjuJI JiJLo i-j-^^tJ (ji^ La J-^J isLuLuaAll 



aJJt j_>IijLc Ji2 j Mijtl (_j_b (j^ jL>-i (3^ (*J ^1 "-r*;!-*-' W "-^^-Jj ct-*^' ij'-i^'^' 

(-iSjII I jui tjl VI .CjLaij'i^l ojuijlo (_yJI LvLlo-I liJLui tjl *(_yJ-b LoiJJLl& 
^_^l 4_^_Jj-l3 ^_^ ^LtoijVI ^jl L^c-udIj Tt-L-usi LaJjLJ LaL^-l ^^^^ i'l ^^1 ^^JJtJ 
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lj_uS L^jJI < " ' ii"i 1 1 V djLalj "iiLajcS "^jjIoj^I <iajjL>JI «_o (J^Lajj (j^5=-ij 

(__>l3j'^l "la-j (_,lr SLpJI (_y3 'j-JJLj i-A/i^i ^ • "■-'"' Cj^^I (_y^ (.3-*J , 3.J ,Utl 
ii_i£_5Ajl j-^-ia (_r^ JoLiiuJjIj «L«_(Jlj 4£jj>JI jj-i-!3 ^<-i-«->- (<iSj>o L^l jl 

d_u!iL>JI i—Sj^jia )«_a ji^^iluJ 4jijSLo CjLjJIj 4_i:>JI CjLcjI£LIIj (jLjij"^! sLiia^l 

(j-u S-ujLsJI i_il I ii-kJ "iJLulj^j ilP>i^ t3^*-^! J-^'^' 3.J .Ull j<sJLc. (_yJI dllj 
jjfcj 4^J 3j«j_.UII (»ji«JI ^H^i (j-o I olf I "", U ^ i (_^l (j^jlj^l (_yjij aI I ii-v'^l 

UJj^ I.I IlLuJ Sjil I j .>»« I i_!joO a\ I ii-vjI (ji l—SjJLJ (j^5=-lj llSLul£LJll jisi^ 

Jlj I III! 3-<kJ i I iU i-3jjlJ V LLcSLI 1 1 j 'J I 5^1 I III! J-Jj-o f-a Ij I li'sr J I j" 1"^ x_a 
Lj-ij^ (_yla^lj i4^L«JI 4_ujjil!l Sj^JaJ ^^^ «U^ 3jLvVI (>CLiijjl Jji^ lS JJI 
5j^ iiJ_pj 1 li a ■>! I ii-val 4_j£ ^JjJ 4.fljiiiJI (j-o 5jL-uJ 4_j£ ^ I . >. ^ 1 1 4 J Mij 

Ijui (J^^v «LuiL>JI (JLa^ i_j 1 iij La j-Aj iSjLjijJI ojui (_y^ 3^^l.c jjijLlLJI 

. ^ I li^^JI 
4J| jjfc LLifc I ' 1 jj La (jl j-i^ i«Lu jLsJI Cju^Jij Tj-uj JL*^ I Jijfc (jjijjj 
(_yILll jJoLim (j-a 5>:t^ i_ajLjtA liJLLii iJulS tLiiiiil jjLjijVI ^j^JUL^ (Jj^ 
oJlj* (ji I " I J "i iia^>JI (j 1 11 '>Jj isLUa-isJI jljj (j5-^ ''^y-^W^' aI Jjul I j^j • "j 
JL»- (_jJI tjl 1 11 tVLi (J-J^J Ja-uj (_yj>-jL>J sUiiiill jjlj 1-4^ ?-^W^ I— 2jL>J,l 

j_lc.JL>J,I I 'i a ^^K I ^ :j. d'.i . Jj^ll ^ Xj Jlj^*^l ;j;i ^t''j 3 ,':. a ill j^"j 

j_ljLj tjLs itLiia.iLll (_jJI (jl I liiVl ^^ju^a Jj^ 4 jo iti (_gl 4J jj^ijjj i—Sj^^jla 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

(jLtuj^iU SjjjjsJI (—fljUi^l (_y3 d_uiL>JI ^^^' jj'l" ' 3jjjj>JI Cj^:ajJI -"" j'j 

^_^^L1j -I '>» .^ tl I . u ^j 1 1 " J i-4-Lu . L^^Lkij ^LuijVI iLii^^l il^l 4-L^^j 

aIJljljI i_3j^>_li (_y3 ^j _; ' ^ " ji SJjjia Cjl^p^ (jLjijVI Ji^;*-^ SjLuaJI jijVI 
JIiIJlj-" I III (_y3 i-kjjuu^l 4_uiiL>JI i_aj^)Ji (j-* A \l A", , ,.VI I I . >-.j I J i«LujL>JI 

.(jlaj^l (_yk: ^Ij^'i/I (_>iiAJ J^Mc: ^jia 

•.A I I ii'^i 4j^Ij 
1^ iii-»JI (_y3 jl < Mi" I iiVl Sj.^^1 ^Lj «L5tjILi ^ _■ ' -^ « ^ I jLgjsJI (_y^ Cjl^^^jjij 
jjJLj tjl 1 11 iVl jJa lil CjJljs-J (_^JlII j-iilill <Jl! Ij-iilil I ijji pj-i^l I J-A "^ j miJij 
SjjLlII SjJLfliI (jljiiaj jljj «Li3jj Jju lijjjej i^^J^*- *>i^ 3x.j_cuJ iLu±aj tj^^- 
(Jijcj I— t-Li-a I lil (jjljjJI jjIjlSjLi (j-iiJEJ (jLtujVI (jl Lo i(_ajLli^l «lj| (_5i^ 
(_gjjj sLiiaAll 3JL»- (_5-3j nJjIjUJu jj< Mill jJa.iiA C3-*J d-iii-l jJI (jj'^l (_j^ 
j_&j ?L»ia.flJI jljj_i (_, I lijLa (jyJI 'Li^jju^jill . ^_;-^jlj_; . ,.Atl Cjlj_uLlII aJJt 
(J_tdulSjj ^(_^_^l (_^1 (Jj-«J jljjj j^^ Mill 4_t^ ^lIIIj J ^jj5e_J I jlj^ d i I li t (j^l I li^l 
(j-a (jjL^J iJ^Li. jIjVI oJLjfc CjJi:>oj , ^ .^ . U 1 1 jlj'i/l ^|r SjjSlI (jIJl2£j 
' • J ' ^ _' V j-ja-JI jljJ (jl I— 3j^>-«Jll (j-«J i4_ujL>JI ^^^ ' (JLa^ (_y3 Ji^jvjJI 
pjjjl IjLjfc j>L>o S^LLo ja^jJ (JjjLLII ^^« ' (jlj I j • "■-" £L>.jjJu (JjjLLII )«-j-«->- 
3 J I li i tLi j^'i/l di! jiSj 1 1 j • "■-'"' i-SjijiaJI Cx^o /<uij_LC. (j^ ^H^' *Lj^"^' ij-" 
(JJajj (j\ILlL>JI (_y3 i_2jjjLA J^ J'3:J "^ lillj (_y3 i .j i mIIj isLciiAII jljjJ 
. 4j^_i:>ijl ^LciiAII (A^l^ (jl jLj_a (_^ iZ^se-i Jt-uoj-a 
(JL2IL1I «LajILi (_gjjjJI jL^jsJI (_y3 CjIj_l«j jji Cjlj-iiUJI ijji (_yjQjl pjjJIj 
.(_^_Lc'2l ^^^.J>J| (jj-^l f\ I ii*Kjl (j_a J-^ ' 'i^l ^^^j>J| (j_a p I li'Hjl (J_jljj_u (j_« jJ^ 
Ji-ibej ,_)l3j'^l (_,lr 3_L»;LiLaJI 3jjiL>JI i-ajjJa (^ /n 1 m-xJI (j'i/ cdJi Jlijijajj 
cUI (j_o (Jj^! 3_i-«^J (Ja_,^jiil (^ jIlJ , 7) jijdl (j^ ^j^ (_k-j'^' (jrS 

3_jj_ojJI 3_i.c.j'^l (_y^ 4_jjjl_>j| j-j-jLj CLi:>^ 3_L<iSL!l jui (_5-2j3j (^pJ I , 5) 
<i_i_iJLj>JI aIjlj(_iV (jl I li tVI ,_)l3jjuj LojLi^j .«Lj.LlJI CjLal i mUj 4^?- 1 m t^lj 

Cj^i>.jJI I j"\; *"" "^ (.7^' Sjiil (_5-i*J '(^^1 CT^l CjLcLj) I jj I lit Sij^la ■"'lj""-'l 

(_yJI (J^j'^l (j_a J ^" '"' (JjIj I lill ojui (jLa (^LUiiill j-L^i^ ^''^ C7^ cj-'j'^' 

- cLijj-LaJl cIjIj-jjLjjI (j-«J .4Iljtj_uj| (_^ y-aJ^e T iJj p i n^l (j_a (_^^LiJl ^^^.jsJI 
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(_y^ (jjjjj tLiaiiJI jljlj (ji (j-a i\ oUII d U^V La (J^:aIlJI I Ji^J -5jijjiJi,l LxJjJ 

i_AHI ^j^jl (jl 4 ?l-»- (_y3 4JJI pi J-jI (j-<i^ 'J^' J-f^^ ''-' (JSlj ' nil (J^:>oj 
^j.^_t_a jJl^ Jui^ L^ Ji.^IL>tJJ p t fi'^iJI ^_^ aJJI «Ll<4S (j_u_LflJ CjI^ ^ tTi" t na L^ 
^ilLa *m (j^^pJ 't'J-^ ''^^?tP-' '^!-<lSL!l eJJt djyj Lojii^j iCjI^pJ A 1 rio->. ^:a-i 
ijj;^ r'j^)' (jT^' (jr'l ^jl-^l t^lj'' mi'miU Jj-o>la JJUjJ 3-i^j'i/l ijJLA jjla 

/n I rr -»J1 cJljLlij (_y^ (_yjL2_LlII (oSjaHjl iIjIjJJ ^^JS>■\ (_yjfc SjjjJI JSJL&J 

I j", I", ^1 (j_aj HJI I ri tVI (3-L>- (_yi 4_«jJjJI d_L^"^l iJllljjaJLiI (j-a (_3-* CT-^'J 

IjJJJ iaJJI (_j-a J S I ri II |_gj" I ri<l_1 > ul A"^VI SjJJJ l<ix>-jL>JI Sjlj.J>JI (j^ 

jj_a CjI^* til" t II a ^_^i^ jL.<iILtJ ^_^IiJlj ^ t till J L_3j^^1 ^_^JtxiDJ ^_^ Qjl^HJl ' U A^ 
L^jiajuj Sjj:aj<Jil diljjjJI jsJUfc t ^ ■""''^^ (jLxjijVI iJljLoj . 'Liii-I jJI (j j'ii Ij (J-^jlII 
r-l .^ ^ tl j_^ Jj^jJI (JiLo 3_JjLc J-J-C. i-aj^^Ja (_y3 VI 4 "mo it'^ ''-^-'-^ ^ -^ 
^^ LuLlf (a^JjJLtu^ '.(i^p-jJI ,j-«.>-jJI 4i!l p t ti t ij^j j.^ 4111 Jj^ I al I ,^ ^ 
. (53-i".li.n"°i) 4(3^1 'IJ' («^ 05^-^ (L?-^ p(jtiiii"il ^j (3'^'^' 

La Ji^_>.J (^J^^ '^^^^'t.uJ ^_^i^'^l ^^^.j>J1 ^_^ ^>-^' '^j J ' ^ ' y-gj^e T iJ ^ t n'^iJl (J_jl^^j_u 
(^^ Sjj^jJ,! «Lj_4.SLII JUJ-J lla (j-"J i(_jlri t till sj.;>Jlj ij^j'^' C^l ^'-^-^ 

(_, K 11 ^1 SjLiVI liUj J^j:;^ t_AlII 4^jl l^laj LlLlII 2b5^jJ| 2u£.jVl 

(JL>JI ^ *^. '^.' ^l-l^l 0"=^^ l5AWJ ''^'j *!-* 'Li\ JJJU2UJ LxjO ^-.l^~tl djjila 

>Lj^ t till (j^l t ti-».VIj si j'^l (_,lr . ~i\l .:^.tl Sjji^ • ^ » . "-^ ^1 (JL>JI I jui 4:5=jIlJ 

.jUjVL. 

(2>c ^^<-ijJ (jj(ji1i (_yJI «^L<j/l) t^Jiil SJj^is •— 'lj-i-»-* >d^ tiJlill f J-ill Lai 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

4^jj (j-* cj-""-*-* '~. '>> » tl jjLa d_uiL>JI (__>.aii jl aIjjjI «La_uj ji^^j>J,l 

(J^Li- liil j (_jlr ^LlLlJI t-jiiluj laljiir" I nVl j^Ji^ l _'J i n t (((Jji^pJl)) (j-o Sj-u^ 

«L_u_u JJ-* ^>-^D ^H-* ^ ' '^-^'1 4_Lij;t_a j-^j^ Ct-^ ^LS-u1 jJlLa ^ JJ Cj^ijv^l 

i_jjjjilll I JLii7tjj.ajj i(_yii5U^I i_jjjjCliI 5j.^;>.LjCjLLaj>JLI aJ^it J^jla (ALa\£ 

(_j_Lc (JL>JI i_j-it LjtS 5ji_Ljv 4_Lj'e-i-a 3JL;v j_j^ dLijJI (jj3 ' '-^ ^"°' l«3^ (J-^ 

jj '>>!) ^2^3 L^ILjL<i.>-j L^HnjIi^ Cj^Lxiajtil abL^II>->iJ Sj^^^^-lIo 4_iSJj (^^j*^! 

LJajl i^jiSJI (__>iiJLJ ijJLui tji^J njLtujVI (_y^ d Aj. ,>.ll cLuiLaU <lx»-jjjjjjiii!l 

(_yjj3l ^LUiiill /j_olj_i C-LA-tj-L^ dJJjJj . asI i_j£jSLILi sLLij^ La (_p (j^ LoLxj 

3JI jjLjijVI (ji I " I j"tj isLxiiAJI (_y^ (jLcujVI J^^j *'_>^ ij-* 'V J I— 3jLjtA 
I jl tji 1 11 t^>U LjjL«_a LLajj/j (j-^ 3^Lc ^ ■-"^ ' ?L»iiil!l (jlj (si^QJI ^ i j i--"' 

j_lJLj (j_a 3_jL«.».j > U j , >. 1 1 I ^^j''-"' (j-o <ijL3jIlJ,l <ijjLSjJI iIjIsIj^VI iljjiiejl 

.cdJi j_lC. (_yJI *l^4lLi Jjjijjj Sjlj^l CjLs-jJ 

djLjjilj i"»ljU-^ lIxjjjSjjjJI LLii- sLuiAll /t^ljj (j-o "ijiLlII (J^vljJ,! (_y3j 

fl '>< .^ tt ^^^ 4jjljLa <^LLuIL<^l <JliLLa:x^ iLLi '^•-4^ I . ,^i » '^j ^GjIJlJ ^j-^ 
(lUJajill ^J^ t"i I iiV Ijj ml i—ajJlSHJI djiaAJtloj ,_>Iolj^3l SjJljiIo SJLlS A Ij i njS 

3 ^j u ; a f-^j cdJi I— t--:e.i-oj 1 4 li 1" --kJ, 1 <_!jL:>eIUI *Ijj>-Ij 4_ji (jLoijVI 3^L^lj 

CjLLija^ (j-* Lkj-i-aU^ (jjSIO sLuUiijill '"'I '^'t I J^LilLijilj S^l^V 'llalSILa 
j|j_aiU d—iJI ^ ■-' '"J jlj^^JJ (J-2_i (j_i-"J cLbjIaJI 3^LSiU Sj.^ja^ SjjIJuo 
A^LaJLllj 5jijIjJiI jjL£>[j^ (jJI SiLiaVLj i«l_^lj Jj^jJLj Jj_pJlj (2)iJ-*-^'j 

(_yIL!lj ((j_i_o)) 4jjljJi,l 4Ja:>J,l ijJt (jVI (_yJ^ 5y-ouj^l Ijui SjljJ cli-ilij 

cj I j_L<ji jjii^ ^jaj jjLj SsLflSj L^L^ l5-^J-* LlIljLoj 1986 aLc (_y3 <-.^lui 
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.(_,ji^tll jL^a-VI SjLj3j (_yJ>.jJj^l pL2jVI (lUalul i»JLc:j JjJLlI oljlj^l 
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(g.«U]lwUt) 



ajJuiJI)) 4JL3c_a ^_^ 4jjjjlU 4_ii:>.j.j 1 1989 jjIj-i^ Scientific American ^1 ■>■ ^ II ^_^ Ct-i-i^j-..aJI (I) 

. 1989 j^-t^ ■■■'^1 jjLii «4j1j3SLII 
Aerospace America, a publication of the American Institute ,c_)Space Station: the Next Iterationl (2) 

. 1 995 for Aeronautics and Asrtonaufics. Janury 
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(j-o Lcjj I j "_; ' LiJ^ 0>^ o"^' (<sJL«JI (_yi 3 j%\ ,'^'a Jj_j ^Lu liJLlifc 
^_^_A ^ ■ ' >* -^ 1 1 j_L^_c. L^j_>-J t Ljj^pj jjjjjl i>jLAj i«LajL.flIu,l ^Lcimjl j-l^£l 

/i:_aLjj_jJI LdJjL^J ^ ' J . ^ 1 1 J (_5-JjlJj'^l (j'^-^?-*'A>^" cH-* I— aljui^l SjJL«ILa 

j^^-»"t Lij<Lj/i (_, » I nl i_al jukal SjjjLa^ Sj-LiL-o /y_oljjj i(_yjLiLLll (_yjL»iiiJI 
(_gj_c-^l (j-\.j»^uj_JI (JiLo d_L<uial i_aljLjfcf jj^->"lj (_y^^jJSlLll ^M T, , ,.VI 

LlIj^j cjLALalLoj <ijjl£LoLi s(_jjL2JI (_5-cj (_y3 d-tlAi Sjjj^ x.jus^ \jjt LJ 

(JIiLjVjJIj 1 J I iijj (j-« iJ-SLI ^ j'il .>» All 5txlj^Li IJljj jjl (_yjL;LiLaJI (j-oj 
<ijjjj^ (_j^ (_jILu:3jjjiJI jL>o2l Jaj-ajjij SjjLJI i_!j.:>JI sL^jjI L^jJI (_J-2i Sj_ijS 

(JjjJI (_y^ ^ I , >. A 1 1 Ttxljjj l_;lj'^.A" Lusj^ 4jJl1JI SiiMiJI m'^^^' fi '^"j 
^ "il ,^ A II iy_oLjj_jJI «_il I rr II <_jLjJI (_>^j<"i ' 'ij*^ i^JL-a^l i"i I rill <ijjL»iaiiJI 
d ,^ ,^^ :"a «_tj,LlI| <— il-JI Lai jJuLlIIj (j^uu^\ Qjiljil <— iLill (JjLuJJ (.yJjIJj'^l 

.^Ij'llj-mVlj t_^J i^ll (j\:J=^ LjjjJ I Sjj/IjJJ 
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^ «\riia&i\ ^\^^ <»\ma 



I 



(j-C (J-ij (jlS (jlj i<ijljja_LO 3"-^ p-LcujIj 4.ji5=j>-J 

. gLajL?-" t riU 4-u.^IIJl 
lIiIjJjj/ (J^ii- > I rTitl (_yjLxiajl!l ptxljjjjl I J14J (J^l£jl 

(_yILj_L^j_tuJ I jL>oVI (j^ i_p ("ijSij SjijLill <_jj.j>JI 

jLiJai J^Li. ,j-« J^VI ij^ I (j '1 a J^ 1 ^'v 1" fl_t 
.(JjLji^I (2>« ^J-i^J c-M U" , ,.VI 

(j^j^l j^jJsj .(1995-1986) 5,>ji^Vl cul^l^l jJ^ 

dltjLjJ ',^ *' '^ -^ 'I C ^ "T *v * tj j ii^lJu jj-a ^J-tJ-^ 
<Lu2jJI f^l^il Jjiii't (^jSLflj (_j^i^»- tIjLajUflll 3^13 djvul 

ITS 



6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cUoaJI 

aLc: (_yi3- 1957 (_y^ ^LiiaiJI juu^£L SjIjj JlJla^ iSjjLuaiJI i2jL3>LL^I fOJ^t^ 

ibjlj^ LaMUl 3574 j^<i^l (JLlJI ^ ^Ijdl cuLaMLVI ^><i^^ j-b 1994 
i/.67,6 3_i_ui_Li La^LUI 2416 L^la Luj,j j/(_ylLi35xJI jUoVI - .j'^"' (jl^ 
a-uLo-Li 153 ^LjJI ^L,j //28, I a.LLa.L. CjLaMLI 1005 SjLall,! cubV^lj 

.•/.4.3 

5_l1j-l^j I ri II ij%L>y\ iTjLW: C^j5 'J^' Jrh'-^ (jr^ ' ^^^ aLc: (_^j 
(jji^L2Ji,l i'j-^j I «_<j^l /<sJL«JI (_y^ S-uLiiiJI j3^^^' uliljlor (j-* '/.86 
JaLJuilu <ij^ (^_>2j CLLi\h f_^\ Lujijijj i(_jILjj35jjJI jL>ij2| jLUcl (jSLxj LaJl^-j 

jJ^Llal 4jLa 3::a-i d-ujij^l 'LuLxiiAII CjLsjLill jJ^Ual . U , ,.j" ^ ijj j^j 
A^jJI I Jlj* jJJLlj jsJj iCjij M< J I rill JlJLo Lulj j I III (j^^T-I^l (J JJ>-<1-1 aLc (_p 

JjjJI jUoI j»LSc^a;vLu3(_^l cj>l£LiJi,lj(_p^j^l jUoVI iiKiib Ij^i;^ 

l_i I iijij (Ji-l J (<uJ (jl^ sLciiill Jl or i (j-* J-^'^' J-*-^' ol -^1 ''J^^ 31S"i i nU 

.jl^VlJ^^ 

^jla\j^2 (jr^ ir^-ie-a (_yjjij^l ^^^IJaVI (&::*-»- (j-o 4jULi (j^L<U (jl J J^l (j-"J 
ITCJjIjJ^I (j^ J^Llil jl jjVlj I'lVI .^"Vlj c-\l U" , ,.Vls ^ aj^ll j^^JU J ' ^""' 
LUajl ^ — ' ^ "^ _' ajLja^m CjuVjJI JaLiij jj^ SJjLxjO 4 j i n t (jl i_^ I'l i"i Vj 

.(_^j^l L^_L«1 (^^Ij-C*^ 



(_^LlJI (jLSm (_y^ l^lji Milj j_La 4_uLiaiJI 3iaj>J,l CjLlLa^ /<s^J (jT-'^i 
L^ ^ -" -^ -> J sLiLiJiJI iSjUk (jl jJLSjj i(jjjj_pl aLu-AI (_y3 4j^S null ^ U ,". i\l I 

jLil'^ ^ -^ . ^ ■;■ -. "a 3_i.2_l11I JMLVI ijijLlU^ LoI .^MLVI ^^j*^ (j^ '/IO 
^J^ sLiiAJI i_aLiSJL^V ij-JjiJI cjU^IIj 4^ Mil jU^lj AjJjII cuVL-^jVI 

. 1-4^1^! i_2>lli.l 
i-ilU-» /> »1 Mi'iV JjulII (_,lr iJliljMt J I III! JlIo (_jILi^j I III! jL>oVI 3^j Ji^J 
jlj^ (d-ftjij i"i I II J I L^J-SUj) Sj «i "i I II a <lflj^ SJjjkLo «LiiaAJI (_y3 <i^lj 
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Luujj 1^ cIiOaJI X>\jjS 6>clJLU> 

i_aiLaJI (Jilo , 3a\l ^^ cjLaiLS «LLi (_y3 cluu^^ i nil jtj>>Jj • LajI jloIj L^ijJLijj 

lj_Li L<i^ ijljJkl fjJ\ M—LjLua^l CjLLi:>J,l slj^i (J-<t>- » jU" . .." KCjjjjj^)) 

ijii Vj Illicit (J^LsJI ((jjjjjj))) i_aiL2Jl^3_LlLc. 5jjL»a^l cjI J 3 U , ,.j", ^ ijiiLaiLS 

(^jjjjillllj jljuoVI sLjSj^ (J.<jjeJ Lo i4jjLxiaAll 'LLi:>J,I f_^\ jlj^l (JjJ (_ylll 

.((Progress ajlSIII)) 4^j.jkJI 3-uli 
(jIUj^j I nil jU-oVI jtj^'J (jiiLs jLillj (jiiL^jJ,! (j^ Si^lS^im 5 ^ J t;N : 1 1 a's^j 

("(lilt^i (_7^1 I - (JIi^-lIL-u <Ua:>JLLj '"'1 U--t I ^JUk (Jill JLlj ■ p 1^" ' " J'\ i"i t L^jJI 

L^jLlJ-Ij J1<jj (_ylll 1986 (_y^ a^ mil (^^l ((j.j^» Slaj^iLi CiTN-jjj 197! (_y^ 

.(_yjj/j^l/(_jILij^jjjJl *LUiiill rLXUj.jJ 4jii.jj <ti2j 
4_j_(iij .iLSLj r-jLiJI (j-« 1 3 1*^ '"' Ttjj^ij 1 jj^** 3^^ ''^ '^ (—ijilll (jl (<s-C.j 

t-jjjJlj Sj-all,! cjLjV^I c^jj! JlSj .*>LL (_yJI rLii^aj lSJJI ^jlIII ^ ; 1-^ ' 1 

4jJi,L«JI 4jjIjJ,I 31 II /oj-ftj-aj (_^ LujiLul Lj^j , I /vM.->a31 11 i>juiS.<ijS 

Luj/Jj jj ■-'" ' Laj_)j^ Lal^^j^l I Jui (ji^J '(( Lill)) (<u (( AjJiJ^)) jojj/Li 43j^>j(J,l 

ljjL>- (jjL«IlIIj (—sI^P^VI \jjt (JIlo 7c_u^i ji^j , ^ I , >. ^ 1 1 ^jl u^" , ,.l (jiiLiiflj (_y3 
(j-c I J I iijij (_j T Mj jL>JI III u ^" , ,.VI ^L^IjIj cLlIjjJI (JI^jv^I j^j-iu jjLj 

A'j^ «i I 111 (_,i^ u^j^ TciLs-usi Lu^ sjLxim (jiiuV^i cjL-uIj I 111 «i_^jmi vi^j 

42_^jJ,l 3_jjLji2l!l fj'ylLs'^l v^jLaila «U3 ij^p (_g JJI 4.iaiij c^^l (_^j 

J 10 ' O-^ ' '' ''j "' "' f«-I l^i-^jlj L)!-^ '(JT^-"JLP' (_yjLLilAll /t^UjjJI (_y3 LajjJ 

SL-16 Cxj-b) rJJ^ '^ *' >^ oLaiLllI tfjuk ^luilj i5jijJl». 43>Li^ olaila 

.SL-17 Lp-jil 3>UaJI e^iLHIj 

/(jjJJ^) (_j_<jij|jJI I 3 1 ' "I ' Lol 4_uj/J^I/<ijILu^jjjJI dlLsjLill (_2jJlJJ 
(_ajjj-ajj| I Jui «^^>jj . (SL-..) (_yjjjL!l I 3'''^'"^".' J^ '( ■"^J '1 /'"'.'jj , JJU ' " 

ojjjill (_yJI (Soviet Launcher ^Jl^^y^ (_2 jL^ •.(_yJI (—JlJLlI (_y3 j-a^ (_g JJIj) 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

jjL^J l4_LjL»ia_flJI 4.ja_olj_l (j-C. (_yILl^J I rill jL>oVI I jj'a (ji«J (^SLj jsJ (_^I 

/t-aljjj c.\l U~ , ,.VI CjljjUa jl Ji-<4^i (j-o l1i Laj U 1,1 ojui (_5-l^ J ■ ^ -»_' i_ijJ(JI 
4_LrL-i-i-3j I II II iIjLsjLSJI (j-« LsjjjLA ^jQ J ''"'' '**."" '-^i-i-'kj .(J II I ii-a-"ill 

(i_3jL2JI pr'-'Jl T'i)'-'^ (j"" .'""J " (j7-^3j^^3 ct-^tH^ j-^ ' (_,"oK lLa j o<" i n t) 

d^llljl ^ j""lj ^ I .>.AII ^^^ (_yjjj^jjjj| jj_oUjjJI 4jIJlJ (_y3 J <n"ii III La L^-LO 
JI^J V L4I0J dJLuJ^jjj) j.a2JI j3^^1 (j^ AjJr~i III (_gJL!lj SL-1 i_2iL2JI (Jilo 

.(jVI (_yl>- (_yj-oJ^I sLxiiAII /t^Uj_i i_^ VulS 
I j^l-^"' Cj^ CjLaiL^ (_gi (J:aJ (<sJ 'IJl (_yILl^j I nil jL>oVI (j^ '-^_1>«-'^' lj-"J 

(_,lr jj ^'~ (JL>J,I I jui (_y^ 3ji^I^P^ '^j-^ ^^ L7^ r^?^ cdJ jjj i jlc.L2jJI (_yJI 
.5jLalI,l cIjLjV^JI 140^ L<iJ,jjjv!3jjLui3 S53 |_gl ijjJ (_ylll 3_L<i^ljJlII Sj_pJI 
7t_jjLjj 3jjl3jJI L^Ijjlsj S-u-i-i^jiiill CjLsiLlII f-l>il (1-6) Jjjl^JI (»Jl2jj 

(_y^J LSjLji f_jlju^j mil «.LxiliiII Tt^LjjJ (_y3 L^Laljiir"! iilj L^ jj^^l Jj' 

/^^LJLv (^j>!l ^Uj-JI 

^Jj ' '"* r'ij'j-*^ ll>^ '-*>iJ^^ (*-' '^!-yT!^_i-^' (3^^'^' (JliLflil^ pU.aj 
(JJI—La (j-S-Ij (Intercontienrtal Ballestic Missiles) ICBM oljLUJ 5j_iLc: 
^ 1 J 1 ' ^" /<u (_g JJI (((jjjj^)) it^jJI 7-JIJU-3 (J!Lo Sji^LaJI oJl^ 4.<i^ CjI»i i i II III 
.((j_LO» 4jjI jj,l <ua:>J,l slj^i )«-3j-I sLuajill pt^ujj (_y3 AjLJr" i njl 3jl JlJI jj-o 
« Ll»-j_iI » (J^IxjlII 7-jijU-^l LUJ->- (_yJJJ^J-tuJI jL>oVI j^ia l£>*"' '^t^^'-^ lj-*J 

'O^"^"*" ' ^ L3-^J' J^^-^ CT^i L>^ *=L-jLa JJ-* * )j-flJ La jj_<ij:e_l ^1 * ^'-^" ' " ' t_5'-^^J 

liJjA_a )«_a as^LjjJ -i i ' ^ " J-Aj i(_yi^l CjIjI JlA f_^\ cdJ j jj-a (J^i CjV5.<t>-j 
tUjLUia Cj^ijvj (_y3 Ajiir'ii iM (<sJ <ijSLI a^^^j i^j£l (j^ ' l5'-*-^'j (.t^-"_5>" ^Lciiiill 
(_^LUaAll jT_aUjjJI (JjSwiij SjLcl <ll4J>- (_j^ (J^l£ju djc^Ujj (j^ »1 i<"ii iiVI jojj 

(^) » II 



4jJb|rf^t dlaiilil AM 49iri^jJI (jdUiAlt 2$«Ui^t 

lj_uS (JL>JI ^ *J. '^.' t^jL^' ct-^tH^J-^' jL>o^LI (_yjLxiiiII 5tjaljj_ij| jjG 

J^Lvj 1991 J J I ii_o 31 ^ jUoVI liilj jL^Jl jju c^jo. ^\ lz^IjujcJIi 

VI lAJlSLo (Commonwealth of Independent States CIS) 3l21uJi,l JjjJI jUol 

/t^UjjJI IJlJ CjIjJjji Cj^Ij ^^c-i Cjj <i"ii III i—iljJajioVI jj^ S^H^ 'J^ "^i 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

("/.90 (j_o jjSI) ^"U ,". iI joJijtA Luj/jij CjJjjj "ilUaLc. Jj»" I rij (_yjLxiajiII 

(iLJaJLi Ijlj-S (j"* '""' L' (J-^tHj-" J"'^^^' ('^^^'j j-4^ '^^' J .1 ' "j-^ 3 1 (_y3 
((LjiLJi) S-lS^jj-o'^/I sLiiiiJI 3Jl£j jjiri't (_yi^ RKA 3_LjjjjJI ^LiiiJI SJl^j 

(jj_SJI 3_jL^ Ct-'-^ 4_lJLLII tijlj i I nil i> J I II (J^ii- d_ujij^l sLuajill ^ '--' •"■■! 

jl^MriiiiVlj iTjVla-ajVI jUa! ^ aiaiJI ijjukj^jjj ;(2000- 1994) (3J>ij<JI 
(jLaLijJil Luij jjjjjjij (jjjj^ (3^^-^"^' ijiiLajL^ jjjiajj ,_^''^ .>.Atl ^ i nl, Ij 

pr-aujj^^j^laj jlj o"i i iiU dJaiJI ^ ' ^ ^"' L^S iSjjIjdl sLuiAII <ilaja^ d U ,". il i 

CjLaJ^I [j-U I j"U ,". li r^jl^pj -I .^-.Alt Iji^ (j^JLJjl ^:aj (J^ii- (j-O 3t~ I •, ,^ll 

d_L>-LJ (j-«j • 1-dJi j-i^ (_5JI d-uLUiiiJI cjLj£jJ,Ij iJiiLaiLSJI * ^ ' • ^"j jjj'-^'^^j 
(_y^ 3lS"iiiiU JjjJI jUsjI Jjj (_yi^ LajLiI^I sL^Jl (_yJI Li-^jij Ci^^ol ij_>i-f 

(JjejJ 3^11 ,>.a jJ^Ual SJlcL^ jjjI-^" ^^-^"^I (_,lrj i LajjJls. (Ji-I J ^LiaAll 

LlijijIj ' " 'J 1-^ ' "-^ 1 Lt-'^'J 1(3j1-<-»JI (»LlajJI jLl^I JjU (_jJjiJ^I (_^LLiiiJI /t^UjjJI 

iIjI jjLia (jLs LJL^ 3_<tjLaJI CjLjj^pil Liila ij^l Jjj I II (_,U"°i I L&JjJls. 
(_jj| L^^L>-j (j_« 5JljL«JI jjjjjji CjVj; I II jS JaLSaJV ^ .^ ,^^t I j" ij'Cjl jtl 
Jljlj VI JoLfllilVI 4_lL<jj(J (jQiiiJ-ljli t^j^ d^J^ i J. ' ' ""' "^ wH-* 'LLi:>>J>I 

^j—ilu juCt] ^-Aj t4-uri I ii'^ljlSJl ^I^j-lLiJI i">1 Ul . .. ^j_a -■■ jj ' ^" ct-*^ jJ^j-£i>JI 
CjLcjLm 4_«_Ljj3 «Gjl3ji jua] 4JI j-i^ (JL>JI ^*^.'^.' ^J>=t-^lj «LJujijJI 

jUo>U4Jj£UIc:jLlo^I Ji.h4lol^t2xJl^^l 2Li^jjLlli::jl^>LiJlj4JjjLll 

i<l<A"j ^^IxjJI jjLlSlII di! j jLl^jl J^:>._^ I j-^j-^i ^"llj (3jl I nil (jILl-l^J I nil 

.diljijj 
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Jlx.lj^ Cj^O j2j-o <ij^Lu.caJI LijLi^lj 4_uL»iaAJI L^Lj£^ Luj/Jj (jlLajj 

Tyuratam-Baikonur j^jSLjLi - aLjIj^jj SjlcI^j Plesetsk dJLujUuiaL Sjx.!^ f_^ 
» ^"j 3Jj_<fcl_I,l sLuiAll / " » 1 1 j -^ J (_gjl jUI iJ^Us^U 3 ji iiLm'^l SjLcLflJI fj^j 
ij<j iLi^L^l ^^ ' ^"' ^ 1 * Lu_ujj Laj^Jjj ^ ' '^"' ' '■ U ^1" t fi"^ljlS 'J jjj ^ 1 ^ (_h>-'-i 
(_yjkj Kapustin Yar jl j m" mj-iL^ SjlcLsj 1 1994 (_>ujLa (_^ CulSj (^OJjjJI 

1947 JlJ^ aJlJcIuiJJ (_ylLi3j^l jUoVI (_y^ TC-jjIjIr-llI 3^^! ^^ ' J^ (_yJjl 

3Jjj jjJl^ J^I-5 3 J "ijVII J^LLVI SjLc:l3 -^^H'J l^jjjirij (_yill dj^lSLjiill 

5j J t ria ^_^ ' 1 ^j '■^ LilijLJ_« cLujjJl ^LxiiAjl «LLa:^_d ^^^ Lu_uJ)j (-ill^pjajl ;JIi.4-J 
JLSJJJ I -1 j " ljjLj-a_o L&jLll^:! (_yJI i^LiVLi «LUaiJI (_^ (jJjjJl Oi'-*^' 
JL«_i Ij_j_lS 'j'^:*-^ C^-"" lS'-'^' ij7-^3J^^ ^ .>>Atl jj_aLJjjJI JJJ.4IIJ fj.iJs>-^\ 

400 iJj^ L!-^J>I 5jlj*iII cIjLjV^JI x^jG i-Sjjjij i(_yl^ajiri11 jUoVI jL^Jl 

16 (_y^ CulSj 3_L3Lfljl i_,i'n~7iti_y 1997-1994 CjIjIxJI ,_JJLo (_yk: jVjJ Uir!^ 
(JjLia jVjJ L)3t!-^ Cj-'I J '^„' J^ ^ Ija (_yJLt>.l (j-a (_yJjl 3jl3JI^ I 993 j j o i ri_0 

L^jJj 3jjljJi,l <"<! U^t I JL«-o (_y3 LojLflj jii^l IjMijj (j^ Ij-^j , 3 U ^ 1 1 
(_^ (jJj^l J^'j-^'W ^'^ i-aj I ii"*^ 3^3>UI cjbl jjujjjVIj cjlaiLlIlj uiiL^jJ,! 

Aix, /7^i^>- i^J ^~ ' " ^ O' ^*-^3-^ *-* 3-*^J iA-LULill <^ f^l Mill 4_L>-j-a ^_J1 /c^j?E_al^j_jj 

.1998 

d_ujijj 5Jl>-j |_2^il3Lj I 997 j-usjSjj (_y3 «JlJu <iIa:>J,l ?Lb ^LtiJ (_yxii2jj 
5^_^ ^ U ^ I I 4_j_^ -^jj-^ c_aj_i_u ^_^-1LJ1 SJl^v^I ^_^-Aj ((SjJl^I 5Jl>-J)) ^ t ril 
(jjijLLo SJlC -1 ' '■-" ^^JS>■] d_uj/jij Sj.>-j I j « j"" joj iCjIjjLlaII 3.AJ5AJI ji^jJI 
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jljJa (j-« «l— LiJtja-o 4_j^j^ slj^al ojui J I'llj i(_yjj'2l 4 i I rill f_^ <lLa:>J,l 

.jljj,l (_y^ LjJLjv Sj^jvjII I-jj^ 
f_^ (_j_ijjjj_ll (jLiLiiiJ (J_L^ J j-jJl^j sLLa^l (JL>JI ^ *jj .' ' . '* "^^^ (j-« 

I j" ij^' 3JjLilu <ijjjij^l <il<iJ<JI 4.4J5 j_y^ JjJLiiuJI j_l»IlLI IjJaj sLiijill (Jljc-a 
SJl^ r-lj^" ml ,j_o j--i-4J V tiLlj jjf j-uL i(_y:LLia5^l jUoVI liKij Jj^ 

(j-oj i(_j-rLj-i-3j I II II (3'-^^^^ "iijLjiJIj «LlIL>JI aLSj^I 3JjL2^ jj-* olj^ij^ 

^j-aHjuj 'tjjjlj UL^TT-* ' ^^ I J ( iijij ^_^ ^Lxiiiiil 5jj Ml } a 4_ul^^_j_a ^>->-l ?*-L^J 
(^^ ''^j' ^"— W lS^^3 CjLjJjjLtiJI (_y^ (_yjLxiiii!l (3'-^^' I '^ ,^\ jJLflJVI Ijui 

j-ljIj 7=-»^jj Lx-« (Jjjij L>V^^ 6 , 9 c^^l di! J (_y^ «CUjS c^l£j 1 989 aLc 

_^iiS Ij SJjjJI <ijjlj_LO (j^ '/I 1 5 ^^=-1 tl-LiiiiJI (_5i^ (_yj-uj|jJI (3'-^^' i_P-*-'J 

. sLuaAll (JLjc^ (_y3 t_gjS null i^L^^T-I ^ --■ ' ^ -» J 4_ul^^jJ,l ojijfc ' '"^ ' jj^ M^ji^ 

^^jjLsj jjl£ L<^LL.La .5j_L>-3l Cjiji I III! u iio->- (_y3 (3'-^^' *— 'HiJ^j' *— LH-*-* '^J 

I '11^" I ii_t ((jlj^J - Ll»-j-iI . sLuiAll ijJjSLo) aI JLJtlijiVI 5j^^£JLa diLjSjJil ^j_aLjjj 
4jjjd,l dlLal JLJtjjji^lJ g| iroir^-ie-a (Jjjij (j^J^Lj Sj^ij (j-o (JjjIJ Qi;!-^ ' ' ^ 3^^ 

jlI ^Ljj-Jl |J_A jjLa i(_^jJ,l 31-^^' o^ '/-^^ J^ L* i' 1989 aLc: ^^ 

Aj (_5-J-II «Liia.flJI liJj-S-a CjLjSj-o )«_lj jj-C Lujijij i " . i 1 r I jjj i LoLxj lJiAjj 

«LLa:>J,l /t^Ujjj '/.5 "^ J I II it sLciiill Cj^jej (JjjjiIIJ <ljjlj_iil ^LlSj ^ ^ . ^ -^"j 
L^la 3j^Li.j 4jjjji,l (__>l3lji^U 3^^ I "..^tl jLi^'^l 3^^1j «J-:!-*» <Jjlj^iiJI 
. L^ (_5-»^l ^^H^VI j.jiJ(JI ;- 1 j""'l 4:»-jIiJ l£>^' j'-*^' i_^=-« ij^ Ct-^' '-^-'-'^ 
jj-« "r^j-hzAj ^^ tl <>* ^11 L^j?E_aLj^ ^j_coLt^ ^^* ' 3:jj i nl Lu_uj)j jJjL>iJ^ 
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<-,l ,^^ 4jjjJL!I (JjjJIj iSjijiuJ L^^l r-lllrsj A-xJuus ALii£L (_^^ i-.\,^^ LujiJ^ 

.(_yjl-4ill (jLiaJ^I <ii>.j^ (j-* tlijl^ jl LtjjJ Ct.-vjj>- (_ylll 
(jl iJl!jL>-J (_Jj^3l d_LjLUa.iiJI L^ljJL^ (jjj I n" Lujijij LlJjLv LoJLi^J 

5^^-Al>. iLuLiiiS CjL:;tIi_La ^jj^ t nl ^_^1 Cx^_>ijl /CJ (j-«J * Lu_uj)j L^J^ CxS^jaj ^_7^i 

i-al i':i<"i ml ^Ijj Jlo jjJl^I i_5jL5e1!I jljUJI cjIj ^Ij-JI ^Jt ^UJVIj 

5j_L»ILa <ii>.j^ (_y3 (JI^^J V (_jjj/j|jJI sLxilAJI /t^UjJ (jl Tcualu SjL^jJI (_5-3j 
jiLciiill j^ (_^jAjjul1I Lujijij J^^J I j ^ AJj .^ -1 jl I (J^IjjlII ^^* ' lIiLjj (<s-C.j 
(_gj_LJ V 1 _i I iijij (jl Tc-iisljJI (j_a "ijLa (_^jJi,l JL>J,I (_y-3j .j-iilj jsJ i_JJJI 

VI L^!A-ijj (jLaJl iS3^ V L^Jl VI iSj.^uSLII 3_,'il ,:^;,ll L^ljUoJ ^^j^ (_yiitaJI 
I 1 '- Ij-ji^ (—flJLLJtj oLsol j-Aj ij^LiJVI I jui (_5i^ JljL«J1 ijji jiSLjj LojLi^ 
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AM b4a;a,\ a«u^\ ««U)a ~ 2 

^4 



I 



jLsol joia^l cdji 03-^3 iij~xld,\ CjuVji! (_yjLUaiiJI 
dt-i-Li-a I ^il^j I jt^UjJ «L^^I J^J .SJjJ (_g2 (_yjLLii3 

j_ifc jJJjj2 53t!-* j~' LiulS jiia , ^1 ,>.^tl pt^LJjjj 

t_gls I II »1 I III! (J^Lla <_!jL>o J-tjj 1972 (_y^ J 1 ^11 
j-j^Iaj ^1 5jL=tlll oLjV^I c^4»oI 1974 ^ t-iV 

l_ifc|lj_»-l i^j~L>^ ct-'J' 4jJj1S"iII CjLsjLaJI (2h« "^JiJ 
jju ijjLiia l_.lt;^,':.<jl ill ^j_jiu jl sLiaiill (_y^ 
. -I i^^.^tl lii^SLa <^jJil i>JLit i"mo I iij i I j" 1 j " aL^ILiI 
L^l jl L^J-1 (j-a SJlJ^ 4_l£j^ sLxilAII ijJj£Loj 
JL«_1 5j_a L^_al JlJ-"ii hI j^^SijJ (_ylll 5jLl>-^I cLj^jJ,! 
(j_o «Lj^jJi,l (jj-SLljj .,_p=j3l (_yJI L^J^^ Jljlj ajua 
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jj^jJI tjlj^J (jjUaJI /s-ui^l) 4jjIJl1I 3^>1I ■•(jtJ* SJj-a-ilo *lj^l 3-tJJ^ 
j^^^l ^^ ' ^ ^^^^Hjcjj ' -" "^ '^ 'I ' 1^ ' '-J xi ^^ tij u , ,.VI /<^ t fi^l ^-Aj ^_^j>-jL>Jl 

V l^gjJI «.j-^l 3-ikj (JjLJI (>^ iri^'^1) J iri'CjIlj i((JjLuJI (>^ Jj JiO^J I ) 

ij^p. Jajj>J,l uy3 (jLLiijjij (OJ 3_ulj 1 20 SjJ, (o^jJI Li-jijLca J <" .'iij ijJj£Ji,l 

Q^£*Iuj ,^_^j_ulj (J-J^J (j"\lLLLa ^L>-Ll>. 4Jj ^ jjS Jl>. ^_^1 5j_jLLijl «LuIuj ^ i m'w 
, U , ,.jVI ^^^.jsjlj 5jLi2JI d-LulS JOJ^J <lj^jJi,l 3^jio(j-* ^ij''^' '^^J-^' (n I r|-». 
ijJj.j>J,l (_5-Lc Jo" Mijij (_,_fl-L>JI «.j.j>Jlj i3Jj.«j>Jlj diljijiil 5j.a3 (_JjI1jejj 

j^ (^^ [j I ">»j (j' Aj 'il U tl 4_j_Juj i_j JJI (J-SLJuJI I JL^j 3j^jJ,I » jU" . .."j 
dj-jjJI Jo" I'^ijj .3_j^lj-iiJI SjjLLaJI ■ ^ • j" VjS ' ^ I £' ^ L^jj^ jii^ (__>i3j'^l 

7-JjL^ (j^ *jW^ (.y*J KiSJjJUtil SJl^I I rill 5Jl»-^I » (_5i^ «Lj£jJl,l (j-« JajjJJ I 

J o"i i"ij \-<S ijl jJll (_y3 <ij^Lu^l jL^al (j-a 3Jjji:>JI itjiajj a JlJ-"i i n\ juJuL^ 
^pLualj 2u^L<^| jUSVl 5jL«1<j,V jijLJeluiJ |_5 jJI liJjSLAiJ Sui'i^l f-lj JJI (_yk: 

Ij.lU^! 

3 J I n't iijj jl ij-iiiSLj J^l iUjLflJ liJjSU,! (jJ3^ SJjLsiLi 4J 3yal ,^tl 3Jjjjj>J| 

ji^i ^^- i.^^i i e^iLiU /.i.s a.LLa.Li a^jiaii /.i .35 

i-il "aM ^ II j<s_la_«_o J^:a_a J^tJ i— 2j_<-u «Liia.flJI ijJjA_a (ji (jJaJI (jL^J 
(_pj| dJJj Sj-oU-j Sj-alil CjLjV^I Lg^ jir" i n") ^^1 4jJLjiSlII 4ji.j|jL-aJI 
j_lC. i(__>I=j3l J^^v jlj^ (_5-^ 4_j^Lu^ jLa^I f-<^J Jl SjjIjLa cl!^L».jJ (j I <""> 
4jjLUia Sjjl^pj^j Jju Sj-oLi. IjLA (j-LaUiill (_yJI 3j>.L>JI tTjjjjl 3jjjajJI (jl 

L&jjj-Lj-u (_y^l 3-jjL>JI (_^j Ij ^ •"■ 32 SjJi sLciiAll tiJ^SLo /j_ouj_i i-.^aji 

, J^iia jLu Jj'^'^"'^'.' 

JL^-C I ^ , ^ " i ^ ^ J ,£l ^ tl ,>> A tl ^1 /j 1 1 ^j_a ^ J jS JJl^ ^_^ Ll<-ajLjJr"i t iil L^-la 
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LiiAi^ 1 986 ^Ly (_7^ 1 98 1 (Jj^I 1 2 jj^ Wi>^ cjIj ii n (j n «i->- J^Li-j 

i<i_i_«_Lc IjLa^I ' jj*^ dt.La.-v sLilUJtA u^lj^] CjI j Cj^ijvj i". , n^i i(jVI (_yl>- 

/<u 1 1983 Jj^l 4 (_y^ L4I 3i^j JjljCj^alsj (>-oLc. jju (i^JljcII,!) >j=4j^^ '''"' 
. L4I SJU-j J/li |^j.iSLuu.j aillill 3^>ll id^la 1984 ^■■^■■-^? 30 ^j 

Cfidjti I StUjJt g[9>U MUiA M jtf 

jQ.^_La .iljj <d * 1 ( n «LjI^j 5^j_tuijul «Ql>-j ^^^ ^jj?E_LJLjiuj --I i^^Atl (jj^sLl, «Lcj^^ 
i4_LaVI (LuLLiiill ' j" yj " (_y3 ajjl^^liil I j"-^"! LjiU lIjISj .JLilal djjijJLa 
i(i_ij|jjiaJI )«^l.i) (_A1j^>-o2| (jJal^l 5Ll>- (_jJI ^LUiiill i_jjj.ijj SJjIjto (_y3j 

Jl>.^I (j^ (j-* (I '^jt ^jW 2_LO^icl 4£j.s~ (_y3j) Jjii" iM<il! jLpeJl (_y3 LjiLj 

(_yA^jJI J I ril I nil CjLflLv J^l jjS^ ' ^ , ^ : I Cj^^lJI djUj ^LU ti»;L>- SjLaliil 
(_y^ JLj/jVI Jii'itl La Ji^ oLljVI fj^J" ( rij La liiLui (2>^ («J '^^ ^W 'J'^^-^J''' 

^.^i^UJI SJU-jJI 3>LLV t^jLuJI jLtJI j-jIilJ j-jjJIj Sj Mir SjjUJI S^LJI 
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(J^Li-j . (^j-ja—LJLJuJ <ij£j.jii! 5jjiL«Jlj) «uiiii!l ijJj£La /j_aujjj ijfjj I'^nllj 

(j-o J-^l Lj-'^JLJ 3^^-^1 '"J^-* D' ''—'-* '— '^ "^ '^J » i"i a (ji^ La (_5JI JuiLitA 

(j-O l^l>-« (.3-1-^ (Jj^"-^ ^Jjl '^ II ' lil (j^ I ri Q-^lj «1_loQJI 4_uQ!I (_5-3J 

CjuVjJI jLji isLiiaAll /j^Ujj(_y3 Likj-oGj 4jit-i^l SjjISJI ^i^^->- ixuuslj jjlS 

tUiut «ii^ Ujtf d« (j;dtaij«i(i ^^UlJMJt hiiLi^Ai j«m 

d-uLtujVI L&^iLa^ L^ cLjjLuj, cjWI L^jJj ^jI (jSjs-i 4_lJLujij aL^a sIj'^ 

(j-^^Lc SjJ, sLuiiill liJjSLa /j^ljjj lJiSjj 4jjI£jI tf JL^ djjEjjjj i4_t5Ejjl^pjj/Vlj 
SJljJL^ iIjujJjLj Cjs>-js>- Lo I jIj^I S^^ijjij O'-*'-:' ^ '' ^ *"' ^ ^ (Jj^-oLflllll (_p 

cjLaila jjj 140^ cjjLc:! (_^SLj^'!^I ^Uj^JI ^ 3^^^' uijLaila 3jjjLuJ 

.4jjjl?"r11 4^jijL-^l 3MLVI 

4LaL«JI 4jSLjj_a^l Cjl^j ni]\ jj^ JJi£. j^LlS (_,lr 5-mlj i nil i>jui CjJLxCl^lj 

7c_jjlj_i-a^ ^Li^l 3 -1 -1 ' ^ 1 1 J 3j-^jjl ,^tl I j'I'aM a jJJ^-^"' pLsjJI c-l Ua ^^ 

UjLsO L&j_L>-LjJ 7-1 I ritl ijJJjlSj mLUliiJI /t^UjjJ L^Il>-ulj CjljLfliI 5j_iLc 

-I '>» .A II (_l!j£L1, cjLoI jl^'ii iiVI (<uil (j-oj . jljJ,! (_y^ j^-*^' ^"-^^ j' 't'j'^?^ 

CjIjjLLo (^I r'Ll:>o (jylilj «LlIjjJI ^Liijill dJaje-a j_y^ l£Ljj^l L^ ijJjLJuJ(_^l 
.liilj j^J slj^^l Ci^uiGj Siaj^iLi iUtll^U 5.flj^J 
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i_3iLiII IJlC iL^Kj (jjjjjji Ljeojj nJLLuj iLlIjij i(j rilUij iCjjlSjji(_yjfcCjL3JLaJI 

«CjL<j/ (_!j_C)) <i_i.cl_L»-aJI jl_«_33l (3^^-^! (.3-^ «3JjjiaJI 5j-ujiil)) j_yjjjuaj| 
3j_p-^l ^ l.^tl jjfcj i4.iLiJjjJJ 4_LO^LcVI "tjIailLllj /"»VI .^"Vl j<i£.j (jIojJlj 

(ljj^_jij^ 185) (_yibj'i/l jIjlxI! 'Qlj-.i^ iJjjj iU.jijLi-3 I 14 «Lla^3^' J^o^ 

. Lolj^ jL^ 270 ^jsLi 

Pegasus gii^laMri MilLUI 

7c_L?C_a LflUjL>- 7-J)jLciD J_A t^^"-^' (J-^J-*-"*— ^tH *— ^^l-^l ^JS til ) g< 1 (.O ^CJ-O 2ll IJl^J 

3 <i T- i>i 4jLiJ SjjLLj (_gl jl 52-t_i SjjLLaJI jTLa (JjUS 3^iL^ (j-^ (j-" 3 ^ ^^~ 

.i_^js>.^\ ijjLiiill cjlaiLUI j-j.<t»- Jio o^j'^l 

1991 (_y^ J.<iJil<^lj J 990 Jj>jl 5 (_y^ 5j^ JjV Jilal Ji^j .(j^iriTila (_y^jl 
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L-n-u^jj ^LlLdI d t fi 0"^ OJ^ 4jj_4.>. * '^ ' ^1 * j'-^"' ' " 'J T-^ ,.lul ^^^_(fc Cjljl^j_ia 
(_yj| (»l_>>- >Li^ 1000 (jjj lj-<ta (J-4:5eJ q\ J' (J >i li -Vi a (_jjl3jl jIJlA (_y3 (jIaJI 
Sj^iiA La- f fit (jljjUaj jjl jdJIj A-II (jfilt-^lj II-(j rilt^ij (_y3ljJL>JI CjjlJI jl jUI 

TCJjIjJ-a ^j' CT^ J <l" l"lj (_g jJlj AS-II (J rimi 7-JjLl^l lj_ji-lj J-(j rilt^l jj-O 

.(_y^ljJL>JI cj^jiJI jIjla (_yJI (»'j-^ jlj'C 3500 (jjj j_4^ (J-«^>- Tjj^ "^^* '■->-* 

jj5a_«_«j (j-> "i 1 "^-j-a jj J-*J ilIiij m" i nil (JSIji JlJLo /jiJ-ij tjlS (_gJL!lj Lllj-jjj 

jIj^ (_yJI (jLlLI 3-«-ijl LkjjLs SJjjijv t^j Li!j i_aiLSJI ^ (j^Jl^l j'>^ 
.ciixjliJI jljJ,l ^1 f^lj^>L^ 1500 jl^jiiAitlo,_^jt 

2000 (J-<t>- » jU" . ..jj II-(jLLu (_yjfc CjljljJa 3jMj I— SJLaJI I Jijk (j-o Ji^JJ 
jl jJil (_jJI (»lj^ J-^ 14500 (Jjijajj III-jjLLuj i(__)iajiJe_La jIJla (_jJI (»1j-»- ^^Lp 
S-lSLj^'^/I SJLji^^I (_y3 Tcjjljj^l uTj"' J j" IV-(jLljj i_2JLiII Lai .Aj-uJu 

.(^IjJLsJI CLu\hi\ jljdl (^1 ((aja^4500) 4jj.«^l aJJt j_ijj ,_y^j'^l 
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^JJg^l ^^ S.^>a:LoJI uLiU^I ^lj_^ 



iiy.ySl J'^ff olija : 2-6 Jjir 



j,y^-^\ ui5j 


Ja„ 


J^^i. 


il^i 


jlAi iJj^l 


^y 


^oLiJI ^1 


$ j_j-L. 


-U 


j_t^ 


jlA-J] 


(,^ 185, ^; 






(1990) 


J^tNl 


(90-94) 










15 - 12 


88% 


9 


- 


,.^ 270 




ojLC 


12-7 


- 


2 


- 


^ 400 


^yj >V 3 


^,„u^ 


75-65 


100% 


2 


^450 


^5580 


JJL. jjij 


I^i 


80-70 


- 


2 


r^570 


^ 6400 


JJL, . Jj 


II_^i 


50-40 


94% 


8 


^ 6400 


jf 5000 




lili 


43 


93% 


2 


- 


^1900 


.JiL. . Jj 


II-jLJ 


i]y-) 130 




3 


^ 2500 


^ 14000 


2+v-ui ii^y 


Ill-jtv 


(•ii^ir 










v^ r*. - jjL^ 




154 




3 


^ 5700 


^ 18000 


v^^« .^ 


IV-jtv 


3J^1 ij-bc:. 


97.5% 


5 


^ 2360 


^ 24400 


glL.'jl il>l 


il^C 


sjs:jiiii&ji 










J-"^ .yj ji 


tUiiJi 


$130 















4nK'll ^ SSjLlllj iljj^l 4j3^ O^-oJ (*) 
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I 

xUiflJI jlb») tjjJM 4Jm^I J§ Jt 

jjjSLjLo jjjl cdJi (jl^j i(_j-<-ul J I rill Lfcjl^ j\t ^"i , ,.V 

j_Lo Ci-t-iJaj (_yJj'^L3 ';j' i^tlj 1 I ii'tj^ (_ylILv (_y^ 

cjLV^I SjLjS (2>^ I Jljjlj (_yj.2l! I J (_yJii«J I I jiM ~ . ..I 
d_ijjj I ' I i'?i t Lulj iljjJiuj i(_yjjJLll j<sJL»iI SjLalUI 

(_yiL^I rlj-ll (jJI l(ji>n; j-»-^ i-fl^jJll 1041 Ajiij 

d_LOJ^ jl 3^L2j Lifcl^^jlj ^jij^C ilj ^11 I J."«l I ^ I ritJ-aJl 
3" IJ^J '^ J-»J CjI jdl l-lll-Jjl ijjijuu^ ij-aJJ^ i_yj\ I i|->-l 

(jl (_yJI 3jjliJI 3jI1jiJI ^J^I (_7^ ^^^' U^i>>-j 

SijLflJI A-u-ul Jl nil SjJijJI ijJLuk Liiajlj .(J^jajJ SjLi^ 
7JI i^a liJLuk (3^J 3^1 J oLaJUo iIJLLA (J^ 4Jl 
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^j''! '^.^tlj 4jij|j^| 4jL4:>J| ^n;^l LuLLu^ l".<ll . n" i nl LlULUJ cdJ jj djX^J 
3_LJJ|JJ^I sLciiAJI 3JL^J Ll^J^ "-^^^t!-^ I j''-^"'' (_5-Il WjDJ' M'-*^ LJ-'l '"'^ '"J 

. ^LSILtu^ Lujijjl La^uj_i Tz-iju^^ i_j I ri \jJii\ (_yjLUaiiII /j_oLJjjJI L^jjjjij 

jLiUcVI »_.U". . .." jjj L^Jl Ij£Lj^ ij\j^\ c^jji (ji .^tlj ^^^lu^j I iitl jL>oVI 

J_Lo (__>.a^"^l (_j_Lcj i^Lua-flJI J '^ '^ CjLjIJlJ JLLo ijJuji tiljj^I cdJjjj 
(_yi :j* .^ tij 1965 (_yi tl_LiijLll j-i-a-C 1 I ritj^ Cjii-j) lIiIj m" i uW (—flj-sallo 
^lj_i 3-«-ijl (uIjIj ; I II t dili (Jj^ CjIjlJ Jl3 I -1 j-^"lj ' C^K «_lLJLij 1970 

3JjJ ^1 J I lit I jl 1 '^ " l1*L>-J -CjI j'm< J I III! (_flj-aIIlo Ct^" <1jJu iii»-j_a (_y^J 

CjI_j_L^ ^1 7c_A^l^l jj_* 1^ ^1 ^^j~^-i^^J-'-^\ ~ ^j-^^-i-^ jJlL^-'-* (1)-* *^-'-* ^>-" ' 
'"'Ij »j '^^ ,j "U",- .'^^ '"'ly' '"'*.' J '\' J'' 1^ ;j^ 'I '^""1 JijLc ^ jl UJ ■ ' " ^ .>»^ll 
jjA-^Iu ^jy^l (JjjiJ (j^ > J ' I' J-jLjuI 1 Ju^ «U_Lx-£i>. JJ-* J-!^*^^ O"?"*^ tj'j LjJ f ' I' 
^ '^^ I j . ...^'1 » U" Ti jji » jU" . .." tijjjtj (JL>J,I I JUk (^y^ L^ljjl^ ^^jjLaj (j-« 

1 J ml J III Lo>3j Ijvl .^~.al La>| r (jLLjJI JJij tjl J-jL^I i_5jL-ai3VI 

j_<i_iJl »_a ^^ T^" j" ' ' ^-^i-ij' ^_^-iIIiL4-i CjIjI Tir 1 jj-<i^ iLdJjJ i\-xsc-^\j^j-Lu\^ 
[^ \l ,^"aVI I J'jj . ^ ^,M"j J ,^" , ,.1 1 ^a ^ , ,.l J , ,. jj it I ij j /|"j w^ \l ,^",aVI 
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5-ul's irillj 3^^ ,^tlj 5-L.t-LLcJI 5_i£.L4l»-VI ,_>l3lj^^U ^LuiAll cjLaljjr'iiil 

i3jillL>J,l (_p3lj^^ 5jLl>J,l L^ljljLa j_y^ L^jiiisjj 3_uLiiiill diL^jJi,! (_).«.»- 

3_c.l_Li-3 (.3-*J 3^^-^^' cjLaiLS 3_c.l_L»^ j-jjJaj (_,lr LjiLjiI I jui jlajjuj 
cjLaila 3x:l_u^ L^^Llol jj* JjjLiaiJI 3Jjjil J^jill (jj-LlIII ^jLa diljuj 

,4jJjjJI i_2j|jiaJI j-jij JU-JI SjLjiaiiJ oJJl^ Jl3 i^JJI 
(jixJ "ijjLxilAll (JjjJI 4^j.<jJtA i_^ SJjjJI (J^i-J jLH^I (jLs Luk (j-aj 
l_ajLS (Ji-O (_,lr jl Jdl (_y3 -«L<l:a.». [j\£ LjI- (_y^ Lu^ j.j»S f-*^J O^^k" 'l-J-uLl^ 

I ' J I ^ J (jLjLjJIj (j^ '^ II J 5_i_ijijjVI sLuiAll SJl^j (_y3 ^j'li'iiU 3_ujijjVI 



<ijjLjJajll| (Jj jJI «Lji <-,^^^ (^ JJI (_ylo3JI i—ijjjIlJI (_jJllII (JjJL>JI Tcxisjjj 



I9S 
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tLaiJi j-a* 


J! Jj-Ji Jr"-^ ^^jJi v^-jiii : 3-6 Jja;r 








JjSlI ^1 f_l 


4J_^I 




^jH\ j-.u.'ii jojb- 


aljoJi ^\ 




- 


l-d)^->^ 


1300 


SL-l 


1957^^5 4 




1 


^'\ -^) 


l-,,y^l 




j^-y^ 


1958 >_ 31 


Sj^^I ^LV Jl 


2 


oi>.8 


A-1 dJ_^.>;,l 






1965 j^y 26 


L^^ 


3 


i^l2.5 


^.-y 


52 


L-4S 


1970^^.^11 


jLUl 


4 


*.:- 12.5 


^y^-^M-^y 






1970 J,/ 24 


j^l 


5 


-^ 14 


JJW-^ 






1971^^-^28 


wu^.^ 


6 


i:^23 


2-c?^»jj 


35 




1980 ^j, 18 


jjl 


7 


i^31 


1-Jii 


155 




1988 ..- ,. 19 


o'^V* 


8 



(JjJ (_i_LLJE_a (_y^ ^L<ia_flJI jT_olj_i (<i:»->- ^Jl2j (_5i^ I ''^y Ji^LtuJ Lx^aj 

(_y^ (_, 1 I ri II JaLJujJJ L4I0 (J^ I j , ^ , ^ ^" Ct^' ^^'j-f^' (_)Iglj<" I III (<sJL«JI 

1993 CljLLJij-La (j-o (jyJ* (jr'LlII JjJL^JI ^^ 5-5jl>!l aLsj'I^Ij i^LiaiJI 
.3JjJ (JSJ (_, J I iiill Jal Ml ill j<sjaj>J 4_ljj^.2j 5jjj-3 ^ 1-^ «" L^l 



19^ 



cUoaJI ^^Ij Jj^ 



(1993) UUaiJl JjjJU ij<J_Jl gjljJl OUilj^ : 4-6 (^_) JjJjr 



1993 - ^\^\ 


iijjjl 


^-^, 


133 




1 

2 


3.7 


ESA iHjjSlI tUaiil iJlS'j 


3 


1.8 


(ESA J ^i^Vi J*^.) L^jS 


4 


1.35 


Ow=il 


5 


1.8 


ObLjl 


6 


1.1 


(ESA J jii^Vi J.,^.) uili 


7 


_)V^j»^411 


\J<S 


8 


OJ-U470 


UlUajJ 


9 


OJ-U260 


Ljlk,_^ 


10 


OJ-U230 


J^l 


11 




J^*'^' 


12 
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((ludUtwUt) 



;^ f^j^ - 1989 j-U--^ I 8 jjlaJI 6 jJl:>J.I . ^jIj^SJI aj1a}\ aL^ . ^Lia^l j_^ ."Mj'qj^l (I) 

. 1989 -Scientific American, Feb 

Lj-i-ujj Jj^l J /<d-J (jL^ 3-:'^-^' tjA.4^ J-*-"-^ * jl->oVl Ji^l-l (_^l_uaji3l daLJiiJI ^j-a '/90 ^j-a jj^l (2) 

(3) International Reference Guide to Space Launch Systems 1991 Edition. Steven Isakowitz, 
. American Institute for Aeronautics and Astronautics 

ftL-Lia^l «_oUjJ j_^ j-To-La j-i-uJ I jLjsoVI jLi^l JJJLj i—al jJ jJSLtluJ Tc-LtsaJ /j^J-j' oljLJval (j'U ^j-a (4) 
j_3 ^'-'^9 -J^^*-' 4_)lj_JuJ aJlSjj aj ULa 2 aj ((^^u^^ ,^j.ajj&) (j\jyua 4j^1j m-llU eil^jSLlI ,j^jju 4jj_uajJl 

r 1 '>t /ill ^^^ l-J^J?' t)(_il_tjjjl 



I 

3joLo (_jJI ^^5>-jJl.l (3.1 ' "tl I J-* clj^'^ LT^' 'Lu-uIJ I ritl 

Ll<-<tS->.j (j:jj tri^tl (jj_^l (j-« (_^^' ' ^ '^'n ^^^_uSJ1 



(j_a (J_>.l^j_a J1)>Lj ^_^j 7-J)jLi-i3 Jt_»_LX-iaJ (_^1 tHJa-ojJ 

j-jjJaj (_yi iJ-«-«J i-^l^ cLuiiiJ Cj^^I (_7^J .jo^SOO 
(_pl I II II Jj^jJLi (J_<j_«_j 5j.»-lj 4i>-j^ (_gii 7-j|jL»^ 
(_, Ir '"■ I '^^ L4JI Li^ .Black Knight ^ mL i-2^ 
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J-icJil 4_Ji j-j-c. I960 aLc (_y3 7-jjL-iiJI I jui (jjjL^i (_,lr (_yli ' ^^■^"^ i_aiLS 

■ CjIj M»J I rill SjIJlJ (_y^ ^ • "■-" Jji <ii^ (_j I V" 1 1 (<U 

^_,_Li ' ^ J ■^ -^ i_^ jL^ j_j^^laj (_^i^ LuLLaj^ '"•1-1'' iCjI J m"ii nil Jl^^ Ct^J 

jjjiLj jjl i_3JLHI I J14J jJlS JlSj . 1971-1969 S^pAll ^^S: <ila 3.:kij>-Li t-JjUo 
(_fj_iS (J-<Si-3 4_i^a^ ^ ... A 1 Lli^jJI (_5-3j ^LiiaAll j '^'' (_jJI LuLLajjj (Ji»-JLa 
, cLuLs^l 5jlj j/u (3-^Jkj3 5j_^ [j-« 1-4^^ LX J^ .^.^".tl ^j_a ^^ ,"1 1 (_^J^ ^ji (jj:>" t n" 

31».j^ (_yJI (J-i^j Ji^ (^LLsjj^l sLiaAll TiL^LJjj (jl^ 1969 ^jJjj 27 (_y3 
(_yJI L-LJLLij^ Lj£.l_u^ lj-4^ (J-ftjtjJ JljlXI jijl liJ^Li i_aiL2JI jLni-Li tt . n't 

(_y^ « lj_i_ojj)) SJl^L^ (j_* ^ J J I . ^ 1 1 (Jj'^l (_gjLjIli»-VI (3^^-^"^' t^-ij • *LxiiiiJI 
.Oj-Lojj (2>« JljV tjlSj Sjijvlj 4.Sj^J JiJLJ OjLjtA (j^ r"JJ '^^^ I— 3jjajl Jl^S 

qIj jUII Ut^L. IjLoi-l (j^j ' 1970 ^jU 4 ^ ^liJI jLoi^VI ^l^j 
(j'!^ Ji%L>y\ dJJj J_JLa jLSj 1 1970 jjo"ijiii 2 (_y^ j- jjL-^l IJl^J /<u-uUJI 

jsJ cdJjLjj i«Lj_iu ij^M^L Cj^Ij J I Jl2x-i I_>^>-:;-« LiLajl 4_uuJI <iJ.».jJi,l ijlj-x-a 
iJ^LlailJ SjjjijaiaJI S^jjjJI f_^\ j-x-flJu Jjj^^l jj^ «ClIqII 4j.».jJ,l j^AjilO 

.^jl^l 
liJjjejj rLxlJjjJ 4 J < J J Vi (J;vlj_o Cjuj/IS^VIj CjLvLaJjl eJ~it (_p CjjISj 
(JlijLx Jl^ lHj-iLS j_j_L>oVI 4_«j_)-^ O' J'^ '^' J-i^ i<i3ljLjkl ^:5=-i Li3=Jjj3 
(_yi J-<J-«-II (-sLIjLi IjIj-3 IjJLJtjl 1971 ^JJ i_^ (a^l il tiili Ai^ LoUJ 
sj-Lis (_yi 431 j Jl^>. (_yi LiJ^-C. Ijlj^ Ij-A (jl^J ijjl i-L!^1j i_2JLi!l TiL^Ljjj 
j\j 0" I iiLl <_!j_C.I Ijlj-S 4_«_a I^Jiiejl ja^jl J-i^ '??-*H>^ CJ-St—^' jjU'.tl 

(<s-cjij jl^^ ijJLcji Qi^ o' OJ -^ iJ-«-i!Li I j*^'"^"' (<u (_j^l vljL3il-2JI jLjUi-l 
^ i-sjLa j^I (j-LLI 1971 j ; n' ; 1 II 28 (_y^ iJiSLij .^iJjjJI (_y^ J-<j-«JI 

(jjj L^tjvU LS^ilal -jsJLjlIIj (j^jjLLsj^.aJI 4 Ml it jj- (jlSj «Jjl liJ^iJ)) Ttjjljj^ 
70 3^^*-! u3-i lS'-*^' ((Jijjj I iij-i)> (_yCi-u-iiJI j-*ill ;<-i^J (1A-*IJ iiJli^S i"ia (_^I 



900 



Ljl7&JqjlSijJI iiSlijLol I ■* lu ■ J ■ 

.Lfc>Lcl^^l582j 

I jlSLifcj . 3ji iilj I rill SjljVI ^1 i.W jj j ,':, j_La 3 J _■ I ^ It 3"i'\ i.illj ' ^aj" J^ (jl^ 
d-JjJ /i:_alj_ij ^Lua-flJJ <i_uj|jj3l sLx-tiill (J^L>- (j-oj aJLaHll CjuV^I x_a 
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^%^%^ 



I 



1 I ri tj-3 CxjlS I LuLLaJ^ (j-* LoLx-1 (J ri'v til (_5i^ 

(JjLJo (Jlj-oJI I j « ' "--■J (_^l i4-<-un I rill ojui CjjjUalj 

^^j^Iaj jlj^ 1 1 958 fj!s <ijjiLjjJI (_yJjj i_5 JJIj J_j^j 

4 Ij I iij ^1 4j>.L>. (_y3 iJjjlS (_jlillj SjjjJLII LtuJj^ *J-^ 

(j\3^_fljl 5^^_Li_u_u j2>^ I^^^J-*-! *=LjJJ_uI jjjjJJjJI (J_<iJ>iJ 

.C^^l dili (_y^ jj^Vl 

(_y^ cjLaiLa Sjlc jjjl-^" (_y^ J-«-«JI Ijj laSL&j 

J_^lj_«JI CUJLjvj I (j "tl >^ Jl-^' 'J^-* CJ-'l 

Cj_iLS (_5-1JI Lj-iLLaj^ (j-* 3 '^ Jv' lt^ ' " .'J * "^ J 

^L^iiiJi r-i u;tij ajjij-Ji aiMi ^j2 ^i j^^l 

.4j^Uj>JI ijj^LuJI SjIjVI liiU] c^^l lillj 

sLxiiflJI (_yJI /n I ii-v. (J5^1 (jif 4-pl JJI I j"j la jjij^U't 
(j-o (_p )«— a 5^j "i 1°?! 1, 1 i«_jjLJuJil i_^ Ltjij o"ii III j-a 

.(jlu-Lajjiiill jUoVIj SjLalll cIjLjV^JI 
90S 



6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cUoaJI 

CNES lUiaJf taiLI J J 4^^l jijK^ 

-I .^^11 JLa-o (_y3 5jjL«jJil L^lLiAJI » '^" (jl 1 1 ritj^ •— 'j>^ 1962 aLc (_7^j 
Centre «LxiiAII cjL^IjjJ (_yjl3^l ^^jJi,!)) *(_yAJl I Ji£L<fcj i5jl>.Ij Sili^ li*^ 
(j_j_uijlll SJljjl^JI 34t4" "■J^ I'.iiKj KiNational d'Etudes Spatiales (CNES) 

3jLa (_jj| CNES I " . 1 I ^ J 1962 aLc (_yi I ,^ ^. ,':. (^jJj-Jiicj 3 <j . n 1 SjLxisljia 

. 1991 aLc: ^j^\ lj-<fc ' ^"'-^ 

SjbVlj ^Lu-ujil 3^jJ,l ,_^ a.LL,i.oj 3^l>o SjujI CNES J jcvjj LJUj 

Diamant %|ULid S^jIiAII 

j-<iS (_!-«-»- u^ J-^^ (.3-^>^ rju'-*^ wh?>^ (j-^ CNES A.\-^ lj-'j' CuK 
jj 7-jijLi^ j-*j ((4jj/m . (jLouj)) 7-jjLi^l ptxujj jJj I j£L<fcj ijl jiil (_jJI 

jl jji,l (_^l (<u:«-^ 80 (jj-i J-«-^ iJ-0-^ (j^l O^^-^ rJu'-'^' ^J'^ ClAj^j 
Aj U aj j" ^ 18 , 75 T-jijL-iiJI pLflJjl tjl^jKd'l I iij^'ii 111)) j! A-1 (<u-ol 4jlr jjlUl 
jij^jJu L^-Lo (_jJj'2l i(J;vlj_o Jii^ij li (jlSj iLlLs J ■"■■'- d_uL<u jj^jj^^ILo 1 ,4 

.i_Jj-3 -^3^j Ljljj iiJliJlj ^jJliJl (jLiL».jJ,lj JjI mil 

Ci-TL.u^l till JiJJ . jl jjl (^1 y-lailijoSIl (j^^aj^ali I 965 j_L<i^^ 26 (_y^j 
Lfcj^ ijilaj (Sjjejll CjLjV^JIj (_yli-i^j i .1 ! I jUoVl Jju) 3JjJ cJlii Lujj^ 

1964 aLc (_y^j -1975 j_iJtLij-u (_y^ ^Lij-Jl lJiSjjj La^Ual j mit Lol (jLoLjj 
ULJu ((jjj^)) SjlcL^ (_yj*j) 3^^^ S-i-oLiJl L^JlcL^ »I Mitl 1 1 iitj^ '^j^^ 

. 1970 (j-ujLo fjJs Sji^Liil aJJt a1 JlJ-"ii 111 /<uj (3j I iitj-aJl 

ijj_iLi La.'c-L.La i5jl>-1j (»j^ lt^ ^ . >< ^ 1 1 pt^ljj Ji. jij joJ Lxjijji jji j-j^ 
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Ljjgl Iqso i-j,kaLJ9 cIioaJI piViS" LiuljjS 

Geostationary Orbit (_y^ljJL>JI uij^jill jl J^ (_yJI 143 ^Ual au JlSj i3jSLj^'^I 
.(_p3j3l tcJojji 3_j^ jtiS36000 (_jJI <icLfljjl J '^j Jljjlj jIjla J-^3 

' j^ JlIo IJlJ (_jILi^J I fit I jL>oVlj I I ritj^ (j^J J-U^ Uj'-*-' '^1-'-* U^ ^^ 

(jjLtiLI 3_LLy^jjji . 3 J I ritj^ Sjl&Ijla 1966 aLc (_y^ >l^j l5'-*-'' (J-5^-^ iJ'j-'^' 

till j j^ 4j^ I rill 5-lLi^J I nil J^I£jLj SJ^LS Jjjj (jJj-C. Jji O^J l(_yjLLiliJl 
(—jjLjso SjLc *Ij^I ijf£L (_jILu^JJjJI . (_, I rilj-aJI jjjL«IlJI 1 J-A ^ lil illj iCj^jJI 

J 1 ^11 (_jJI (JjL«IlII IjUfc JiHalj ."ijlu^jjji d_i^Lu^ jL^I (jLa (ji^ 4 j i n \j^ 
ijJtjil iLfuu^j^uAl Cj^La-^lj J^ieJjJ 3jj i ^^1 djSjJil Ct.l<t.-v i-ij;J^>- i_jS|jSL!Ij 

Lg-al JljJ-" I iiV I j ' 3_i^Li. 3 J r L-Li^ Ijl '^i j 1 1-^" L4JL3 4_ujijj'^l ^Liiiill 
((Cj^j ( ti)> ^ t II tj-^l ji ^ I lilt II 21 1 j~^ j_A jL^^*^! ^JLA ^c_Atj , «Lj_tis^l \ ^''^\ji^y 

JLsLiVLi i^jLstlll J>Li«l<j/>U 3_Lal3j'!^l S^^l Jjlj-a Tc-ui^ Jl-==-« 7=^ lS jJlj 

.-.VI ,^"M t ijjj>~] j'-*^^ SJlC: (_yJI 
(iLiajill jljlj jl J^l "i^j^Ja (j^ jajjjjjim ^LusJAl (_, 1 n t^ /j_oLJj_i liJLuij 
sLciiAII iIjLSj^ (Ji-a i_^^ 3Sj"i i"i a ilj^i^vj ^_^ sLxiiiill ^"a j A ...It (j-\j 1 ntj-aJl 

(_, I II tj-flJl sLiiiAJI jlj j-ia pt^ujjJI Ijl^ LflJaj .d-iSj^alj ^jILu^jj^JI 

jjija (_ji^ 6-Cj^jJL<j< 4_lLu^jjjJI ^Liajill cLLutA 1982 ^^ jjLujj.S M-^^ O"^ 
(jJj.S_a (Ji-a (_5-Lc j-^l JljIj tf^lJ (OJ 16-Cj jjjjjji d_LLu^jjjJI (Jilll djSj-a 
-Cj^aJLxj ^LiaAJI 4la:a^ (_^jji.l3j-a jjujjji jlj I 988 (_j^j .(_jSLjj_a'2l (lUJaill 

;-! .>■ .^ tl ^^^ ^ Mitlj j»L^ «_uLjiI 3!i^\j dij <i"iiiil (_ylll SjLj_)JI LdJj (J^Li-j 7 
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I 

JL>J,I I JLjk(^ L^JljIj 1 i I ii'°i I jl pjLiajjjJ -I .>>^tl 

^lj_i J£La <2Luli]| SuXUJI t-jj^l JMi- J^J^' 
t_ij.j>JI I ' 1 1 1 (_yi Aj , ^ "i : 1 1 JjjJI j_^ 7c_jjlj_i^l 

(2>JJJI (jLl.'^l si oUtI I j « ' "-^ J ??-*'>:' (_,lr CjJiJia^l 

<i_Ljjijj3l sLua-flJI 3Jl£j iJ5'L>- (j-« I— ilUJtA JS Ml I 
ESA 5 U ,=:. -. S? J^.^ ^1 ^l3 ,_^ L^ULa .ESA 
l*JLLj CjLg.j^ i"i a -■ 1^ « " (_y^ ijlj "i I'i'tj LcuJji JjLJ 
jLLsI (_y^ jaltJ LljUI tljLcj^ i"i a -■ 1^ « " j .3JlS_jJI 
cdJi iJ-«-Ij 'l£>^' '^J-^ ''rHiUj' Jj-^ f-* i-L!j~i ~i a 

CjI J M< J I nil (_j^ Uj|jj3 (_j-mlj I nil JJsJu^^iiSI J ' ^"j 

j»Ll2JI (_5i^ LuLl ' Sj jLij (j I <\t Lxjo^^iSI LiiLtluuiilllj 
ji <i_i_LjLll <i_Lj>-L(JI (j_« «lj-^ Lajl^-j (»L^I isJL^J 

.^-ijjjo'lll 

3_L^Ll_uaJI jLiJa'l^l 3^LLu3 ^J^ LuUlj^^j 

f.\_,^aJil\ /7:_alj_^ i_aiiSLa JS i"i i p~ j"j , ^ I ,>iAtl ^^^ 

)> III" (<sJ LljUi (ji j-i^ . vjijj'-^ "io^LiJi sj^j^m 

JjjJI i_3jL>J, Llao 3l?"iiiia i^y^l SjJlS «Lb (_yJI 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

(jiiLa jLfl LuUl j» jiitiuij dil jdj i^U":^! (_g_^SL.uj<JI JaLiJJI a^^ ^ 3_ujijj'b/l 

J I <\ "'\^ 8 (_y3 (3^' (.3-*^ J-*^ >*J «Azur I -jjijl» (_,_4_cJi,l j-<tHI ij\^ 
^^^.SLjj-aVl <_aiLSJI (>_o 1^^ -tlMial ^j ij/^' cr^LlVl j-*i!l ^ 1969 

J l^tl I JLjfc LuUl lIxJLjjIj l(_>I=J^(_y^L»JijVI aIJjsJI 5-mlj jJ « Scout CJjI'C I .!» 

. ((Ulijl'v I II)) ij^-Jj^^l 

Sjcajll cjLjV^I x_a ijJIj'imiVIj 1 974 J J 1 1 ii_o (_ya -^j-it-" 3 i^^ dilj x_ljj 

7-Lj_)JI (Jj/LjjJ (J II i"i II (j_« 't'J-^'-:' o'j-*-' U^ "'■i'' '''^"'^ U'^-'^J-* 3^^-^^ 

3_L?jJ,l Ujfcj 4jJj£LII 2j(JiVlj t-^I^SJI (j;^ (_,iiMULim JL>J,lj 3j I no Mill 

f_^ /j^UjjJI Ijui (_y^ (_jjj3l "ijSjJil I'liimI Jl^j ■((2-(j^jjlit))j « I -(j-"Jjl 1^)) 

46 ,4 jjj (_yJk: v^j-oj III(jLLu (_^SLj^'!^I i_aiLaJI SisL^^ 1974 j-pt^uj 10 

((2-^j-tjjjjl it))) «L»S^^I I " . ^ 1 U 1 I 976 ^Lb I 5 ^_^J .(j-u-o-t^l tj-« ^p-« jhS tJ^-LW 
^_^_b Lj_jl1,1 Cj£jLIu LiS i(j_u.4-t^l (j-« ^p-« J hS ^j^-LW 43 , 5 Juu ^_yl^ Cj^^j 

.((JJJJJ3.)) (_^_j"iMiU i_jS_j£ (_jJI ((^jijJL>-)) '>u£.^j^^\ ^ 1 jl I 

(;l_j^a_flj| J_<iji_o p j^ i"i a LuLil I ^y** CjhjLihi (_yJ-II Cjlcjij Mill /<uii (j-oj 
<iL>-l JiJj sLxiiiill ijJjSLa (jiaj (_j^ (Jji:aj .U. ,:^tt eJijSLa (J.«-«-a J-<kJ cr^JJj'^' 

1983 j-aaS^J 28 (_y^ <d (3^^! Jj^ f^ •^3 'Mj'-?^' *'>^)' »1 olrj (>jla 

. ^1 .^-.^11 j^ crilSJJ^' ??-*H>^' (1>^ tiluJLsJI JlJi^^^IiSI (Jjj-ciiilLi i>^i (_jJ1_uj/J 
I j j°i LlJ-OJ. siLciijill ^_y^ "iji^ CjJlCJJ Ljjm d<.<;.o.i^a 1985 jjjloi cr^J 
jiLiiaAII liJjSLa (^i-a (ji^ Wjjj'j "^i)-*' ij-* ll>i>^' 4IL<j/ i«_a jjUL^I (j-« tlA-ijI 
i«l_iia.flj| '•'--> ij 4_uLLiiiiII jljJiu <:Li^L>- 4jolr i_!jL>o ?lj^V jjjcLJLiiJ 
(_yi i-LjuS-oJl (J_<;_«^ /t^UjJ (j-* 4 J I Hi's 1,1 SjjiJI LuLii ^ JJr" I n't jji ii^jluj 
.«(jjj^jj,j£)) sLjjjjjVI 4jjLiiajill "ijSjJil /j_oLJjj 

jL*^? 4SjjIi _^Jjiaj (_j^ Ljij^ »_o LuLlI Llx£_pjlil CjI J M< J I nil Jj>-lji i_^ 
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cUoaJI iJLao \^ LulcJI 

(jjjj-SjjjjjS DFS j TVsat (_,-i*j ^ 'J.l} ■^j^"^^ tixjil jL^I 3^j-*:a-o "(JHD'" 

. LuUI 3,?^ '-^'j '"'^1 .^"Vl 3 "C J Ml Jo's" I n't 
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I 

(jrt-3j_2JI (j^ J S"i M l a (_yJjljji jj-jl ' . ^"'^ ^Ljj_J 
d-LJjijj'al <ljj_ki_(Ji,l)) (_5-Aj ?L»iiiiiI d_uj|jjl <ixiia-LO 

European Space Research jl ESRO u^LuaiJI cjLjcj^ 
3_i_ijijji ^jj^ J nic- (2h« 1964 aLc (_y^ Organization 
,_>l3lj_c.5U *l_»ia_flJI (_yi (jjLjiILlI /o_i.c.jij ' ** ' 3 .' 

(J_«.J>0 4_jJjJ ^ 1 I--' ' " (Jji J>J_<fc lI^jLSj .i^ J 1 I nil 

Lajj-i^ LajLA 3_iol I rill ,_)l3lj^^U ^LiiiiJI aIjiJ-". nl 

3-^1 JU jj_a -1-^ ^ a CjIj "i I II » J I II JLu I JU& (ji^J ' L^ 
clJiSL<ajj 'jtI^ LvLso ESRO c^jajsoj . ^LiaAII j '■^'- 
^_^I^ ■ ^*^ 0^ I " . ^ 1 u 1 gij t^\c jLi^l ^ * ' ' " jjj * (J-* 
jLtS'^l tfjLji < - . . ^ . ^ -^ J i3_lSLj^)_oI iJiiLaiLS (ji-« 

' J - '^ ' "J 'J- d-SjJaj 4 J I II i"i II 3JL^I djjiljjj 
^^ , ,. J Ul ' * 1 1 JL>J.| «Lj_o|jJJ L^_La Jl>.Ij ^^ ,^^^ 

.4 J I no i"ill t-Lj^I «L<j/IjJJ J^Ij (__>i5J^U 

(JiJiL^ ^Ij ESRO 3_Ui_La j_o (^jljlJI ,_yii^j 
Ljijj^ (_yji ijj-^ I"' I II CjJjS 4jolr jl .^al jjjU"t Jjiju 
Ijjjjjtj KjjaJjj SJlxIII 3£lAi,lj LJliajlj LuUlj 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

, aMajjjU't I ^ J ^ U La^Ujj C^jLjiajj i((ELDO uljliil^l^^jjlall] 4jjjjjVI 

, LiJUilj 1 I ii'tj^ I 3 J'.'"' S-ulii 3i>.j^ x_a ^j'i/l 

J^UsV I jUU-^ (_^ Lujji r.i^ia jLla dil J x_oj . 1 970 ^^s uJ^u^ (_y^Lu-3 

.1971 jj.<^35J j_y3 (_^jLLli>.| ^^^^-l^l (j^ (Jjiiiil Ix^jI q^jju (_gJL!lj ((2-Lijijji)) 

.(<2-1jjjjI))j ((Ljjjl)) (2>^ (J£J (_yjj3l dJ^jJ,! Jil-sj (jl^ (_gjjlj 1971 ^jjjj(_y3 

(_);»■ (<UJ «uj|jjl» i_aiL2JI /j_oUj_i (_5-iJi tjl j^^SJlil (JjiiiiiJI I JLA /J-JLIJ (j-o O'^J 
.«ESA (jr^ijljj'^l sLiaiJI 3Jl5j» Jju L<ia£ L^Jl^La Cii^ (jr^'j ELDO 2 ^\\; ^ 
L^jc-oLjj-i (_y^ LoJiS i_jju^\ 3 J I litj-aJI CNES Cjjj.^ ' ^"a JjSuill (ft^JJ 

.^j'^l J^^ Geostationary Orbit LiljJLa. c^lii jl J-o 

Ma^Ji <^jiriil) M^iA ^MrfAj^iti tUiUi <utf § 

(_ajL4J ((UujI)) ESA 4_Ljjjj'!^l sLia^l 3Jl£j i-MMi'il 1973 j_i.4.uijj i^^ 
^Liia_^JLl 4_ujjj^l 3Jl£^l CxjjS^j t« I 1 j"'l ^j^.U'j ^Lia^illl iJ1iLl12jj iJliL%.j| 

/tjij^^jjlj jjjjjJIj KjT-lij LLlLLajjj LuLiij Ltujj.3 "./ojk ij ''■^'- j ■''■■'- <ijuji(j-« 

. 1 JLlLL^ ^_A i I I ii" i a J ,'^t^j 1 jj£ ^^^_^ «Luj)jj 1 j^Ji^ 

ESA 3_ujijj^l s-Liiiill 3Jl£j ^Ijj 4^j.j>J,l SjiJI (_yji Lulj Lujj^ c^l^j 
JjjJI cjL<tJiLuij3 tTxJL^ JLill J-J^H-" (jT^ ' L^LlaJ (_y^ j^'^' liJjLiilj 
LjJUV ■/.I9j lu^jj,} y.ie ,_^ 1994 ^Ll ^ ((L^l» ^ aSjLUI 4,u^jJI 
uULiil] 4jjU=UI ^LijVI ^I a^LbVL Ju^liJI Jjjdl ojuij .LJLLjV /.ISj 

J '^"j .4_i_ij|jj3l «L»ia_flJI 4Jl£j 4_ulj_LO pLiJi 3j^ij ^^=-1 (_yIaJ>J (_yjL»iiii!l 
. jjj i I II jVjJ 0>:!^ i_sVI 4jMj (_7J1 ESA 4jJlj_LO 

^j ■"■■'- ^j^\ "^jjj^' ijj'^' iJiiLjjjkLjtA I _. I lit ( I -7) jo^j (JjJljsJI Tcj^jjj 
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4JAJJ J-^l J-J I'm ni\\ L4JI (_Jjj ESA 5_JJJJjVI 5_4iill,l tLiiiiJI (j^^-cl (j-«J 
L^LJuJI JlJ-O CjJljJ-H^I L4JI La^ i4jIJlJI JlIo tLiiiii! (_, ol . nil aI JlJ-"ii iiVI 

(JjjIj (_y3 ja-^HSjLiLo A yit '(\ L^Lua^i (_5i^ u^^^jS^I JIjIjlII VJJJJ t—i^Ljil 
I j I 1 ^ d-ujjSj d-ujijjjl sLiiAll 3JlSj (jiS^ LT^l J '^ ' ^ ^ 'J^^' (j-*J •ij'-^' 
jj_>.l^^ ^j^ '■ ' '^^ >l JJ-* ^,>:^^ IjJlC /C-ciaJ ^ 1-^ ' l| L>-jj_4-l (_p-4-l L^l tilA^t>- 
^^L^l^ JJ-* S^LiUj-u 2i Ij jjjj_4lijl ij^^ A-clSIss-A t-liljjl^j ^^ '^"H ^_4_(J| ^j_a «LiiLljt_a 

. ^ ' '>*.^ll 
/j^ljj ".(j-A-C^ (_yJI 4_uj|jj3l sLuiAll 3JlSj L^ (*_5^ Lt^' ??-"'j-^" ("u-u-SJJJ 
(_yjij iS^jJUl /j_oljjJI (_y3 ^LLii^jl )«-J-«^ /(uiLjiJj i^jjljlli-l /j_oljjj 3^jJLo 
^ * J '^ I ' ^ ■ 1-^ j-iJuLi L^J^ ^1 /j , ,.V1 ^c^?c.>- O^ oij t*^J0 Wll ^:-«I^j-ajI ' '•^j 0^ 

^Ij_lII Laf ,(^Jj_iiLj L^iU^: 3.<ijSj 3JjjJ| jL^oial /ojia. jUk^VI (_^ jo-tj 
Space Shuttle cLUiiiJI i^jSLa j! ^jjLiiiiJI SJSLJIj (jLjj!<_2JLiJI Jiot^j^i-Vl 
iaj.ijj S-jjLiIli-l jT^lj_i (_5-^ (j.ajJ,j^ iLuLiiiiJI <lLa:>J,lj Hermes (jji_Loj_ui 
3 -1 1^ ' 1 1 (_y^ 3j.uijjjJI JjjJI i^Jo-l 1.40^ jj^'i/l *t_ij<JLi 
tfLsoVl ^J£: Lfcj^^s. 3Jjj J^3^^ (jL 3_ijjjjVI 5Jl^^l (JjSLJlj tc-x-cujj 

«_a j .-i'j 1_^ j-jSal jjLilLl 4_j^ ^1 j , ,.VI JLj^ i^jJI 9^ i"W^ "'^LH lS'-'^' 

' j -^11 » '^" 1 I rr "tj-a (ji Jljso cdJ J (_,lr J iS-lIIs^I I j -^ 1 1 . ^ ^ J L^LaLjUikl 
j^a_i (_jJI J '^j 1_^ '^!-3 fg-Ai I ri"t (_gJJI (((jLj^i)) i_aiL2JI ^^jjLaj (_y^ j-pal 

(J_4_«_a f ^j i"i a (_y^ Lifcjj.^^ LuLii 3\^^ '-*-'Ty 'L^jJ'^ (j-a 451-1,1 ^JSi (j-^^ij-u 
^ . .. .^ ' Ll^jJI (_y3_3 i4jLiiij ' '"^ ■ (j-a ^^^1 (J.4J;tlJ (ji Cjjj-a i_^JlII sLxiiiiJI 
3Jl^^ SjubJI 3 /-I •^■^11 JI i^'tVI jU^I j^ j-aiuj-uJ 4jl CUjlli-l LoLLajj-i ^jla 

'ijjjjj'al ^1 .>»AII SJlSj «L<UajI jjLa (_j.»-^ jjSiJ I jijL«JI ^«-jjj3 4_t>-LJ (j-«j 

PJJ rtll d . ^ 1 , ^ t, 1 4_U_uJlJl^1 CjLcJ^ tflU (C^:*->- J I ^_^-i-5IIjl JlJIJuI 3*_jjjlu 7r t ri" 

SJjjJI (Ji-lj 4 J I rTiS a "ij-L2j i_ajljLXj '„' '' '-^"'^1 UaLiiJj 3JLi^ jJjj (_yjJlj iLa 
liiljijj .pj^jjm (_^ ^^jLiil JjJiiI(_yJUI aI^ii.VI XJ5 t-xi^uUu C-ujaiJ iSjiAJcil 
(JjjJI (2>a 3JjJ (_p (Ji-I J <ijjlieILiVlj "A-u-ul j 1 nil >Uj« .><ll 4 K i"i a Ujljjl iJjl>- 

(ji (j-SLxj <_j^Lj<i j-Aj i(JjjJI ojui ijiiljjjji i—s^ioi-lj ^ 1 1--' ' 1 1 (_y3 --I .>.^ VI 

^-u-ulj I nil <ixJ_)^' •-* Ll^J (_j^ I jj" Cj^Ijj (jl sLujjiJI I '" ^ U : ^ ^j£i (_JjQjeJ 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

(jjLi 3 -1 jl I 3ia.2jJI aix^ JijJiJ i_ajjj<) iLusJiil aIjLJ-" I nl JL»-o (_7^ J^i-jJJ 

. (sLUiill J .^^j <_jjj(JI JjLuj (_g JJIj j-p.'^lj J nic «-il I rill <-jl-iII (jy^ «i-L!l 

1 - 7 ^j Jj-^ 



1995 i/uii i_j 


1989 a^U.1 s_j 


SjjoJl 


26.70% 


23.30% 


Uoy- 1 


19.10% 


18.10% 


uiii - 2 


14.61% 


11.40% 


yLUj - 3 


6.50% 


5.30% 


soiJ.! iSLuii - 4 


4.90% 


3.50% 


liL:^; - 5 


4.04% 


2.80% 


UL_.i - 6 


2.58% 


2.20% 


IjJy. - 7 


2.38% 


1.70% 


1^.^ - 8 


2.29% 


1.90% 


ju,^i - 9 


1 .05% 


0.60% 


U..J1 - 10 


0.85% 


0.80% 


iJjUlaJl - 11 


0.77% 


0.60% 


S^.j^l - 12 


0.66% 


0.90% 


\A^ - 13 


0.42% 


0.10% 


\JcLi - 14 


0.20% 


0.20% 


i.xJ^j - 15 


13.57% 


26.60% 


(^jj^l jjUa^ 



M§j§ill tUiaJt 4i\i§ S*\ji 

jJ^iisV <ijjl jdl Sjjiill ^^Jjiajj jo^J ct^ '^JJJ'^' sLxiiiiJI SJlSj Cj^j 

-1 I ri tj-a ,j-« ^-^^~ ' "'"''^"' («Jj ' ^ ■-' I" -» " (__>l3lj^V cLuLiJaa cjLjSj^j j"-*^' 

jLtcjI 4jI JLoJI Juja C^A^~( III jjj ■ I'-' ^"a cLl^^uLuJI ^Ltia^l CjL^Lu^ JJJ '.' 
, 5 ij I U 1 1 L^ljljLa (_y^ 3j^ I :,^tl jLft^'i/l f-cb^J I j^;!'' 'J^^*-'-*:^ ^J-^?-* 3 l_i i iij 

(J^L>- (j-« c^l i^jJI «oHij'" F'-^'-'^' I— aJLiJI j-A 4-<-ulj I nil ojui jLi^ d'^3 
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(__)IojjiJj sLua-flJI CjLj£j_aj d j^ I '. .^11 jLi^al sLb (_y^ cJ-^-y lS'-*-" (O^'txiiJI 

1 j'ljl ' -^ (_jJI 3 ^ ^ I : ,^ tl jl o^'^l (J_o.j>J 3 ".J ^ , :^ ^ SjjLjo 5 Ij r iij^ (oJLlII 

x_a (_yiL«JI ^'il .>.Atl JijJI JjLjij SJlx^i J.>-I (jVI j-<kj i<ijillL>J.I j_)i>lj^5lJ 

.(_j£Lj^^'2l siLiiilll iiJj£Laj «(_pjLo /y-i^» ^ 'j.^ll (_2JLflJI 

• sLxiliiil "^Jfll I rill CjLoI JiitliJ/VI /t^ljJJ i-iVI ,^"VI 

/j_olj^l (_yi^ d.ujijj'al *LUaAll SJlSj tS'-^l '■.'"!' (2-7) jJjjl>JI tcxIsjj^ 

■ Siil'i-^l 



Lj> JliJN/l , ij i^jjjS'l JJLii]l ^\j^\ ^\ :(2-7) ^j JjA^ 


1994 jUi-ii 5,...,i 


iLiJl 


38% 
16% 




13% 


5-UjJt kJjb^Jl 


10.6% 


O'iL.flJ)!! 


5.1% 


lUaiJl iksS 


3.5% 


^fjL^t ^^^t t^y: 


2.4% 


ar>^2^t^ 


11.7% 


ialt S^jljr^J 'j'^! 



^LtiaAJl /qJlC ^_^ T-LsE-JI ^jyl^ lj_L<tl« 2LLa "O^j''* Cr^JU-i*^' t-_3!iL^1 ' ^^J 
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6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cIioaJI 

jjjAj (ji (_5-l-C LAjIj_1^Ij 1 I 11 IJ-flJ ^ . I . ^ 1 1 5jlj"^l (jl j-i^ iCjIj^ Sji^ 4j 

jj^LlaVI 33-^ ij-* ''^^ ij-* Mj-^"-* ct^ y •->■ ^ Ij ' ^ ^ (_yJI (JjiiiAII <ijVL<Ci>-l 
(_^jL5cIiII (J^ <"i I ii^U L^ja^ujj Tc^^Lo » 1^"' Sjistll,! cjuVjJI l1uI£ Lx-Luj 

(j_a J-SJlJ I 1973 aLc (_y^ ESA i^lJjj-S iKsLua^l iiJj.S!_o)) j^Ll^l-i sLiaiil 
i-.l "aM ^ tl LljvjJjJSLj (_,lr (»j-2j 7j_oLJjj jLjU^I '(_, I iij\>!l i-i!jl MiU 1 I liij^ 

Jjj.4llt Lt.aL><"ii III Cjjal 4-uLii^ dJjJkS L^jL^j/tu^jCLi Luijj^ ALujtl 3JlJuJj 

L^-Lo (J^ 1 3 .; ^ J "' ct-^' 3 jo it^Ll Lj/lSL«Jl o^' pjij-*-^ cr^ 3 n \~ ->J, I JjjJI 
cjLa_ii (_5-l-c (3'-^"^' 'I J I II t ^^ js>-2\ (jjjLl2Ji,I LoIj .(_yjL»iiii!l L^ja^uj^J 

iJj_iLS JLaS (juji (jr^ (J"-^^^ 4 J I iiiluj i^^^j^l (Ji.jJI <il<t>- ijji ^ I .><^1l 

:t^lUl^:^l^..iii,;ll 

OUjI i_JiUJl f- jj-^ c) ^rijjj^* Jj-^' <^L^ i_~-J: 3-7 jvij Jj-isr 



ii?Uj>l J_-J 


ajjjji 


i/uJ,i;u_j 


ajjjji 


2.5% 


Ul_»l 


58.48% 


Uuy 


2.4% 


JUj^l 


19.6% 


5_,yJ( Ulii 


2.2% 


IjJy, 


4.4% 


1<LU, 


0.70% 


iljliijJl 


3.6% 


gua,;i 


0.25% 


\jjj 


3.17% 


v^> 






2.7% 


1^.^ 



I |_j_il_Laj^_iI (JjjjiaJI ^1 j . ..VI <,SKS>- (JjJljsJI I Jui (_y3 jJiJjl i " i li l_i Lx^aj 
LfcJLso ' J'j^ "^J iCLu\^ (_ylll 5j_u£LII 4-u-ul iii-rcil LoKjlJl VI (j^ I JLA JjlJj 
4jjj^^L>iJ2| L^jL>- ^^t-i I j I J "J 4S^~i i"i a "iJJjIJjl <J1iLcj^>-ijla (_gl ^^ LuUaj^ 
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(_, I II (_gJLllj (JjjLji 'ill I Jijfc (_^^ -1 1 ' ^ t I i^JJ "^ « J*^" '"J^J l(JjL<JlJI Jj^^U 

(_^ JJIj Chilli j^ljJLsJI jljLli,Li(_yX-tuil jIjII jjjij Geostationary Orbit ^j'i/l 

tjLajLJr" I ii_i (O^J Li-jijLLO «LlII lJijj^I i_gjjlj 2-(jljjl Lai -^p-a ^Jj^ 35800 
, a . ,.^". J I jj, I (jJI LjJ^Sj (jia 2 , 2 jlSj » jU" . ..j'a < .l.^t | jj^^ I 

3-jjLjjl r-L^l 'j-tH^'^' i_aiL2JI I jui ^i^ cjLLu.u^ JLi-jLi (^SLol JlSj 
L-^ljII jl ji.1 (_yJI (2>is 2 , 6 Ljta (jLJjj (j^o^Lu^ (ji>-*^ <J-*^ o' ''-'^-^ lS'-*^' 

.(__>l3j'^l J-O (j-ol3^l J I 

jjuj 1 979 j^-cumj^ 24 (_y^j 1 1 973 ^Jjj (_y^ ij[jj] ^Ijjj (_7^ J-**JI 5j^ 
(_yjj^jaIlJI 3^^-^^' r"^^ I— aiLSJI (_y3 iJ-«-«JI > Jj (j-« 'iJjjiil (— flj-ajj Cjljjjji I'l I II 

(JLj-cajlj (Jj/LjS 5j.^^i (_5i^ 4j5lljtA 4_L>-^jjS[3 5Jf) I II jS ^LoLjv (jLjj3 (Jj'^1 

7c_j-i^l ji^ lt^Jijj'^' suiiAll /t^uj_i (jl Ij-ji-l IjJj 11— a>>^"ii III! Lijljua ^1 

(jj^l 4_ci3L>.J 4_*lIlL5e_a CjIjIJl^ C7~^i S-i^J^-»^J O'tH^ Cj 2ij_4.>- ^*-^J * ^'^"' ■ ■■ * 

^Ljj-i (_yi 1980 >jJ>j (_yi J-<»-«JI Ijj LLa (j-oj ic^lill (_y^ljJ(j>JI jljdl 
^jjjj ijLtlLijil I -(juji uj^ '^-'^' cjLs jLflJI jsjLA ijjjlSj . 3-(jujIj 2-jjujI 

iji^K cJk:^ (j^j uUj' (3^^! r'^?^ L?-^'j •(_P=lj-c.'^l SjjLtlLo SjiJilljLA iJiiLaiLS 

cjuVjJI j_yjjijjjJI (jjiaull (j-« ct^^J i-Lajjija I j3j-^' (I>*J WjDJ' L>* 3^^"^' 

j-LaiJJI I jufc jLuIxojV SjjUo 4^jJl sLiiJl (_yJI T-LstJJI liilJ J-^-5j iSjLajII 
^^jjLaj (_y^ « JjJI Sji-il Cx-lLi^I 1982 aLc jj^^Lb (_y3j .(((J iHj I II (jLjjl» (_,-<* 

JLa_a i_^ \ ^^\ y\ bjijjl 4jlr Cxll (_^JJI 7^1-iJI 1-2 jLill jjfc 4-(jLjj! 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

25 ^J^ ^jJxIu^lj i 1 988 ^lijj ^ 4^>LLI f ju ji^j 4j;Ltl]| JMLVI uuLaill 
j^l (_yJLilj j-<4^j «3 cjLj) <_!j^)) (_y^Lu-iiJI J -1 ^11 jj^^l C7^ 1992 j^\j^ 

jLxLJj^ 3 I ri'C't L^lSj jjUcI Lxji (j^jJLjLj (2>j^.^ jj^^l lt^ 1990 aLc ^Ijj^ 

, I l•^ i^ ^ * A /I III 

L^j^ ^jal <ii»-jJLl (jjSjj i(J;*-lj^ cjMj (j-« <(4-(jujl» i_ajLaJI (jjSIuj 
(<i iM-v. (_}i-lj (_, I 'ij\pl i-lIjj>J.I Lla u5^ cP'-ij) -ij^j tiili cjl£jja^ ''-Vj' Cy 

<Ula 460 3>UaVI jJuL ^U^VI oj>!' t^ l-*^ 'dP^>L>^ 5700 3>LL.VI 
jIjlII (_yJI (jJa 4 ,2 L^Jjj 3Jj_4.^ 3^^1 p "■• '"^^* (-aiLill Ijuk * j'-^"""jj 

(j-SL<sjj n_2JLHI L^ ^^,^^11 3 ^ jl I I ^, , „-»- l^lj'C I*:!" (^Slx-i (_yJj'i/l 3i>.jJ,l 

x-LAJso (_ji 3Jjj.Ail djjEjUia n_aiLiII I JUk (j-a £LiJlL>J,l CjljljJaJI i_2jjij uJ^ 

3-g.j-<^--^«u Jajj^ lIiIjo I n't tjljji CjLail^ (_,lr (Jilaj 3-1^11 i _, , ii-»- i_aiL2JI 
^cjjljj^l CxJl^ I !il « (Liquid) L»i_aj^ I ' al ,>.ja «b3lAI,l 3 ^r IjJI tcjjIjj^I 
(j-o tTxJK lil «(poudre) ?» i_aj.j>JI i_aL<^j iJjLjJI jj^^I (_gi ?->iJI (>* 
Jj-c (_, 1 r JjjJ Ariane-4 i_2iLSJI (<s_<-oV (jLj (<i2j i-aLiajj n_j_LaJI f-jJJI 
4-tjlj;l i_aiLaJI ^ j'jJa JJ* Ariane-44L (jLa (_yJLlILij i3.<i^ljJI ^^Ij'^tl 
(_yi^ Ariane-44LP J o" .'in Lx-Lu 1(JjLj< Jj^j '-lil J 3 orl.a7cjjlj-i^ ^-Vj' t*-^ 
(_, Ir Ariane 42PG t _A (^ ^3-^3 lSJJ-^ (J-^JjIj JjL-o Jj-^j i^j J (j-^^jijLi-a 
(jjj (_, iu\-LM^\ i_aiLUI jji Ariane-40j i_J_i-aJI jij^jJLi (j^Luu (j^i.j^>j^ 
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j_yJllilLij itljlr Jjj-sajsJI (^SLxj i_g JJI «-3jJI jl JlLo (—ijjiej JL>iJI 3«_._.U .j 
7-jljjJJ i3.4X.ljJI TcJjIjj-ilJI p^J JJlX i_a^iii.Ll i3Jjji:>JI OJJJ j''^' p'-^j' 

^Ij^ jj^ 2600 (> u^j>U t_<5ljll jljJ,l ^1 <t3>LLI (j£L«j i^oJI J*^! 
j^j Ai-iane-44L <_aiLaiI (»l_>^ ^Ju^ 4200 (_yJI Ai-iane-42P jljJa (>o <_aiLaiJ 

S-jjLjjl i_aiLa]l fjjtj '(jT^'iJi'^' f-L^sJill ^Ijjjj 3j.uijjjJI Sii^lill Sju^:'!^! 

(_3JL2J1 ^ (f^ Jl^j .jj^oj^a^^S ^Lcililjl cLLi:::e.aj jj.u_La^^_ufc ^LxiaAjl tiJ^^SLxj 
«Lj_tu_LJj_II ^ " 1 j " (jj£[jj lal^il JJjdLo (3^^-^! <— 3iL2S 5-(juji (_, ijji iij 

(_yk: IjjLs ui^ <_2jjjij i(_y^ljJL>JI c^lill jl jII (_yJI ^Lj>o JL*^I 3^^1 

3J)^Lj ji (jJa 6 ,9 (jj-i 'J^^^'j (J-«-^ 3^^-^l 'I '"^ 1J' " LjiS i^p^ J-^ I— iJl 36 
. cLtji^u J 1 JU 1 ^jj 1 j2>^ S , 5 ibt^ilLi^tA lj3^ U ^-'^^^ ' 

sLUiiiJI liJjSLo 5-(jUjl (JjiJieJ i_2jjjij isLUajill jljlj (j^ Sj^Lj J o-rji n (_gJLllj 

(_yjjjj3l i_aiL2JI /c.4.1^ U ■!> '^ U "^ 3 "' ' '"^ J .^p^^Lp 46300 jjljj jl Jla (_jJI 

d-ojijj^l «Liia.flJI 4_Lije_o (j_a silj^I (J-<t^ I n it J 'I i j _■ aj^S-J JlJJLjsJI 
'^j '"-^ (J-<i->- ^J-^>-^'^ c>^J (33^ ^>-^ jJhS 500 JuLjj Jl JLa ^_^1 (((jjij^A^^S)) 

. jj^ ^ijS 800 jjjj jIj^ (_yJI 3-lJj(JI f^L^il (>a (jLLI 

4 J I in'tjJI <ii>-jJi,l (JjiAJ ".(j^iLvj^ (j-« 5"Oyj' (3^^-**^' I— ailill (jjS^jJJ 
5Jl2jlaj <ijj(j-a Ll>.^jjS[j (jjij -^jW^' jtijJI i_gi Pj-iJ' (j-* liJjja^ I i j '" 
5Jj1 mil diljlill pj-ill I AA A JlJt" I iijij i4^^L<iJ<JI diLfl jLill jjjJqj t-IILLo jjIUjj 

iiJj.j>J,l Ijlj* aJlJ-"i I iijj i(__>l3Lfl^jc_iVI 5jljj_Ju 5jIj.j>- iJiiLjvjj JlJ^c Ijj^j 

(j^^ I iiSal (j_« I— iJa 130 (J_4.j;tJj Ijj^j (2rJjL<-»JI (j'^JJ'J^^J'j (j\j- I iiSal 
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6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cIioaJI 

j>jJl^ Ljl^J iJJj.j>J,I I JLA (^ylajuij i(JjLJI (j^jvjjJLj^JI ,j-« l-i^ 25j (Jjl i uW 

.^ 102 

<— <- Li -a -ij^J l5_3-^ (0^^ (_jj>-jjLca (j-* <— siLill (j-« (_jlii I nil «j.J>JI (j^SIuj 

J^b ■ ■ > '^ II jj^jJI a>jj ifj%ls'^\ jJic LlL 750 ojoJa Ljl^j jl jl^'j 

. LlL 230 (jrt-^jjL-aJI 
j-Aj i3_LJliII 3i;vjJ,l Liij-x^ 5-(jljji i_2iL2JI (j^ (_,lf '^1 sj-^l J-^^'^iJ 

LfcjJl^ )«-3J Sj^ 'lia.jj.l ojijfc ^ U ."j ,(JL«jIi"^I )«-J^-<-u i_pl-J-u -iJ^J J^ ijJjJtA 

. 4jJIj 800 ^ 5 jI (jia 2 , 8 
dJ 3ML.I Jjl JJuij . 1995 ^ 5-(jLjj*^ ^MUVI CjljLoi^l cjIju jiaj 

(jjj L^^iJal ' I'-' 1-^ -> 1 " KQjjjuajuJtv sLcilAll "^ niii n Lai 1996 ^^UJJJ 5 ^_y3 

. 1999 ^ '^-i'j^'J 1998 ^Ic ^ -l.^a jIjj 



( 1 983 jM««^ 28) wli ,^»Mri tipri^j^;! t xUiflJI J««« 

(_y^ 4 J 1 » II ujjji SjjL^ ((i—iV (J rijj I II)) (jyJJJj'^l ;-l '^■-'11 (Jjwi-a (_p.«-i 

(±x;p.j.ESA4^jjjVl sLiiAJI 3Jl^^ ^jjLui-VI xjjLMI o^ljjkj i^LiaAJI 

jjS 2I Jajjiill (JjiJJtjjj (_gjLLli-VI f'^jJjA.l (((_j_ljIO)) 'LyjIJJi 3JjJ SjLc ijJLufcj 
cJ-ftJsJ il 3JjjJl liJJj (_yji LuUl CjJl^ ((t_jV (j-u^ujj)) 3JLv (_y^j id"iril<"i ^ 

5jL=tlll 4£l<j;,lj '/lO Lujjij '/1 8 LJliajl cA<j^ Ulu .a^Klll ^ •/.53 ,3 

. •/.6 , 3 

iJJjS. c \ >l . ^ " rt Q^SLjj 4ILj1jLj J_La (jyJJIJj'^l ^ ' '^-^11 jj_4_»_a p^ 1 '^" ^j 

1 i^j Ua I U« ,^-.tl d AjC a ^j'ljU , ,.l CjI JLjvj 3j^ ijji -I '^^.^11 J.4Jt-a Q^S^Iuj 
i—^j^jJL! Cj^Lj_»^^j (—fl^jLi 5jj|j_o j-J-o 2 , 7 L^-La (JS jj^laj jLloi 'l-VJ' 

dll Jl>-^I liJJj (Ji-I J >?^' TT I il_IJ . ^ 1 jl I I _i I i|->- pJ-UJ (_ylll 'J joUII Sj.^^31 
A_L.^_JJ i«L_uoL>. jj_u_J>L_a tJJ^ t_5' Tj" '^ '^ ^^ i_^ ^Lcililjl -iljj (J-<l^J 4_aL^Lj 

«ijL>-V (jjuiii (_yJi (j^Aijb (44JSL1 i^LciaiJi iiJj£L<ij a J I iij\>-ii a^jJLiLj jijij-ii 
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iSjLji J ,^""j ij_j_>.jL>JI (_j_ijAJI plj_iil L^jiaj^ju a)Jj ct-'J' J' c^^"^ ,?^ 
L^jLso tlj^u TT I n't (_^l Cj^Lu^jjJIj Sj.^jv'^l cLLjLj)^ (Ji-ljJu ^'^'11 

jj_a ^ " < Ij ."■ ^ t", I <i"^j f^'-*' '^^^ '"'^ dlj o"i( tilj i 1983 j-y^^ 28 ^^y^ Lj_»_a^^S 

I jlj-sl 3 "i 1 .1 (j_o o>^' liJj^l (O^LL (j-ij-ck) LuUl ULcj 3_L«i«JI t_!jLjtiII 

4jJU^I ^LUaiJI 3Jl^3J Sj-oLi. 3-.!^ L^la 1985 aLc: (_^ aL^ 5j^ liili >Ljj 

jJiiJl) 1986 (_^ j.jaLJuJLJ;iJ(_^SLjj^'!^l -I .^^^tl liJjSLo j_lo JG 4jjl^jjl(_yk: 
J_4Ji_a 3^^1 ' ^'^ '-^ -^ j-l^-Lj (_yJI <2jjI ((JjjLuJI t-jLJI (j-o (_7JliJI Jj-iiiiJI 
5 ,^ ,^^ ^ 3 1 j -^ (_yi 1991 (_y^ ^L^^Oal jLjtjjjil 4Ji foijj 'ctt'jIJJ'^' "^ .^^11 
3jjK (j^ jilj Loj I ^jtK',11 pLjjjl (jLa Life Sciences 3j_jjj>JI (»>L«JI 3jj/Ij jJ 

<:Q_j_j_uj_S <:Lj_Lc, «L^L«_a dulS ^_7^i (JLa 2(1 ^^^^ * ^_^1 jJ-x-ii-J (cJ ((* ) 2l jj_u_u_i_u)) 

cLLij:e_aj t (( (j_u^^^_ufc )) ^ ' " J J^ '-^ ^^ *l '^*^ t-ijj£!_aj iS-^Uj] (_^>1.4-«jl (—SJL^l 

i-il U -.t Ij ^ I .>. ^ II ^\ Uj". , ,.l -.^jji^LiJI i_iLiII jJiul) jaLu Li^j .^.Ujijj^l 
1 <^j ijjjj^^jj-ij j^j^_i_u ^LciiAJl ^_^I1jS^^ ct^ CjJl^CI^I Lu_uJ)j tjLa (4jj1JlX1 
mjuuav 3jjI jJ,! I j" U -- 1 (jJ5-<tiJlj jl J-oiUj jlj^l ij-*^ njujjai2j (jLlj£j^ 
aL> V" I iiVI jjAHo sLxiiAJI iiJ^£La t_!^Ljil aJLaHil CjuVjJI CjJUiUcl LxJjJ 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

(_yjjljj3l i ' tjCl I J ^ , ^ ^ (jl j_j^ . 5-(jujl i—SiLill sLuaAII (_yJI I j 1 1 ->j^ isLiiaAII 
iLuLiiajUl JjjJI oLsolj <iJjjJI i_ajjJiiJI j-J-«3 sLjc-uj tc-uoIj j_LC (jVI tt ur->] 



fiG^ilul j-x-oLuul Jl>.) ^_A ((jj_aj_a^jS)) «Luj)jj2l ^LxiiAIl «LLi::t_a pjj_ilu^ 

(LciiiiJI jljij "J lot" I ii_i (jl (^S*-*-! (_yjljii3 (JjiJLAj i4_lIjjJI <iIaj>J,Li (j^aJj (_ajjj/ 
5Jl^>.jJI > iii"j i(_yjLjiiA!l TT I imU (_jX.Lu-o J-0-2J 1'^ joUll i_!jLtlII slj^V 

(_j_ijljj'^l liij-Sm ^JsLijij-i <iloJL>- (2>SL4JJ 4joUII <_jjLaI<JI i\js>-^ \j.^x-a 

ELDO oLajLHI j^i^i^ ^jj/^' a.<JbJll fLi^l - 1964 - 
(j-c i—Sj-jaJj T-jjL-iiJI . ((ujjjl)) 7-jijL»-iiiI (_yjj^.j>o 3^^-^l ijj' " 1970 - 

.ajuuoSl (C^ij^ ijjLtoLA j2>^ i-_3jj?e_b (( 2- ujijj 1 )) 7-j)jLx-£ij1 - 1971 - 
. Ij'^'- J ntc jo-l (j-o ESA S_ujijjb/I sLiaiJI 3Jl£j *LiJl - 1973 - 

.(jLjji jljia (j-o (_^Lui3 r-jjL-a Jjl ^^^l t'"?^ " ' ^^^ j j o i ii_0 24 - 

ij-ij-^ >LoL^ O^-ij' j'j-^ 6-* i-ajLa Jjl 3^^1 - 1981 >j-J>j 19 - 



m 



.ij\jlc[1j^ i^jjj-aS JlS^j J ■"■■ ■-'_' tjijj"^ ,j.u^L>JI j3^^^' 1982 - 

.(j^j^Lu-3 (jj^>.ji^ ^LoL>. 3-(jljjl L^jLill 3^^-I^l ?"1^?>J " 1987 j <<\'; m - 
Ij^a2 » '\' «U 3^^1 Jj' (jr^ 4-tjLjjl (_yjLxiaiJI i_aiL2JI - 1988 >iJjj - 

.^b^ ^^LUVl ^1 ji^ju 4-oLijl e^JLiJI - 1990 jjU - 
.5-oLjjV J^LLVI cjIjL^I 1996 - 

(jjj sLciiAJI (_jJI (jjLA^^jjfc Lt^JDJ'^' sLUiiill liJjSLa (J.«jej 5-(jUji 1998 - 

.j>jlj^ sLiiiill (_yJI (j-u^j-uk (J-<taj 5-(jLj_jl 1999 - 
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i_^f LJL^ t<LLu ^ L4JL2 -I .'^ A II |_^l Jjj^^l ^ i^jLJI SJjjJI i:iJlS LuLkjjj jt jcij (I) 

.4jjlj |3>I-L1 CjIjjS 

Topaze, Rubis, Emerande, Saphir JiU ^-<yj^ J^=^*"' ^Lu-ul <-)...aJ j-aJ I ^tjjljj^l ^-j-*:>- i— jJ^itjl (I) 

.^jj3.iJUI d^lj Ci"5/L^VI :jJ^ iJliJI ^Li\ j^\ (I) 

.1995. 1994 . 1 .UXW j-,.^ i^^^y= (I) 

(_p_a J.jl Mill j^^I AjLJr" . Ill Cjl^j.jt.a CT^J tCreygenic engines JjLJI ^j^^ ^^jJI Cjl^j.j*L.a (2) 

. jjlaLiiej 2il 3JljJl.(!u 5jIjj>. CjL>.jJ j_^ j^j\j^ aj Jl_i^ I a (^jA.a- 1 nS 2I 



SjJJinl 3JjJ (_yjk (.7^'j "ri-^JJ '-^l-i-'kj ' 'j-J-*-'^ LuLliifl Ljc^UjJ I-LLITli^J (_y^lj 

ajLjtim CjLjVjJI (j^j^j£LII (j^jjill «_o (_yjLLiiAll QjljjJI J '^''^ LjjIJJi ?<-« 
1 J 1 t II t (j-^ < ( <•> 1 jILa (j\j?E_au^ JJ * O"^^' LiTi-*^.>-'-"ij ^■'^-^^ O^J * M ( iiJIJJ 
I—LA (j-oj • I -1 j'" (JS I j j -^ Ij" (_ylll '^jojUVI diujjcjjl i_a_jjJa ' t^t^-^'J 

dJLa 5jjjL>J,lj 3U , ,.j",l I 4jjLiiii!l jL^lj^l (j^ iJiujL>JI ' ' '^' U$ ilj 

(_y3j .Cjljjjj) Jljlj (_yjl jJI (3^^-^"^' |_gj" I II a (_jj| L^ J '■^~ (jl jJaHJj d_uLUia 

3 j^ I •, ,^ II Sjl^LsJI I'll <i" (_yj-II LlSj^I "-Jj-ta- 3Jjj VI Jl>-j3 V LlSj^I 
^^jij (jl 1-7*^*^ ' ' '^tl Ijui (_5-3j . LuLUia La^Ujj juiJlU ■»-j -1 ullj 4 j o U 1 1 j 

<i J ^«1 , >i a Ti:_alj_i 3^:;e_i CjIjjLj_o (_ji 4_ujjiJI JjjJI (j-a (_gl (_y^ ^^^3:^ "^ "^i 
iIjSjJI (_yjJI (<sJL«JI (_y3 (JjjJI i_P'jl (j-* CxjlS j_i-iiA (JiLo 4jjJ (jl i«_o . ^ 1^" . ..^ 
j_j^lalJ ■ ''-' ■"■■ I jT_aUjj CjI jM'iiiitl ijJS L^ O'^J '^''1 1^" /t^ujj ^'-'^J 'Lujjii 

i-.VI ,^"VI |__^|j_c.'^ I j ■ 5_«^L>. 5_i.c.l_Li^ ljL<i^i Sjuji^ Jjj (JiLajj 

j^QjjiJj jLa^VI iJjUk iSj~ '"'" ' J '^^ ijl < Ml" I iiVlj (_j-'jj3 i^jl'^l '— ^'j jLcaj'iilj 

ctt'Jjj'^' (i(jLjj!))J!u 4jjLal!l 3^^V v^jLaila t^o^l (_yl£. Ijx.j^j iJlSLo L4! 

^ JLA ^ I "1 ^ 1 Vj ' ^^ ^ " ^ .>* ^ 11 iJJj.S_a)) jt ^^ 'J '^ il «(_)a)jLa ^^)) jt 

.5_ujjj'^l - I .^^11 3Jl£j jLisI (_5-^ «lxiiiiil 3j«ilr 5:-«lj-J 
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4^jj><j (3^aJ sLxiijill j3-^ Cr^ (j-u-^l 3j^j>o jjIUj 

(JjLsO (jjJI 4_LoLl!I (JjJJI i-T^LJV (j-« tliljiSj iSjill 
L^ljji^(_yi^ LijL«Il^l "^jr^^ljej 3j^j5tlll aJJt JjjiJJJ 

(((jijLo ^jJ)) uijLaiLflJ (_^L«JI (_^jUtlll 3^^)" 

^_y£Lj;_a'i/l sLia^l liJj^ ljLAl«-a >ljJiJ 3-LljJ-aJI 

I j-^jv JJljj L^Jl Lft^ '«o^'" ctt'Jdj'^' i_aiLiIlj 
jl_«_S'^l 5jL«_j_<jil lIi L_L^ jJ j_i£Lj jjL23V Ij-j-j-^ 

I J J ["sll T-Ltill I j^ (j-Ll^l ' ^"'^" (<sJj 3^^ I "i.^ll 

jjfcj jjSal L^Jui ^Jji>ij Jj 1 1 II ^_y^ LlIi->- iJ-<»-«J ijj 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

jIjj j-cbj (_, Ir SjjLSJI 3^^^' uijLaiLa tjLa i-ajL^JI I Jlj* i3j<i-r"itj 

4j-rj"il^p.<-uVl 5^ I :,^ll A I ^ jjjU"t jj.ac «t-«Jji i_JJ-a (_5i^ ^iS^ 454^ ^'iS-'^ 

.Sjjfcu cjljLsol (J" '^^^ I jj*^ '"•^^-- (jjJIj "J «i iiiL>JI 
j<ijj /oJj .SjjLso u^\j^^ 4jjLiiii!l cjLaiLi!! 3^^1 J^=-* cr^ (_ylLi-i^j . nil 

(jl j-ti: (_y:LLiaj^l jUoVIj SjLall,! uIjLjVjJI (_y^ t-jj'^ '^ tUJjJI tVjji 

JI ,^A'iVI jjij^ iijiil jJI (_jlr (J^lSL!! «Ljjio jLiocVLi (j-L<^l 3jj.j>o j_u»jj J 

dl Ll.'lJ-h1..>aJ I (_y^ f_^^~UU^J I rill jL>oVlj (j-^J-iill (j^J X^J (^ JJI (_y^jJjJjij'^l 

i_iJcJ L^JlJ Sjj I iiU ijjjj^ C7^ -il o'lf VI (j-a (jSL^Iu (jJ L^l (j-^j-iill (JjSjjl 

I JUk (_yi 4 J I 111 J I ri tl '"'I _■ I ^~H » .>.^-" 2 ^ .^11-^ «Lj.UJ-3 CjIjJlSj (J-«-»3 (ji 

.^^^^t^ljH^VI JUJ,I 



^^UsLi jLsoVI I juicj.2i». ji^j itljiiiill (_y^ 3.1^1^ LiJ I 3JjjJI f_^ (j-u-^iJI 

(JjjjI 24 (_y^ «(_jiijl^ jtj^)) jljJa (j^ i_aiLS (j^ (_jlr JjVI (_yC.Lu-iiJI Ijij-Ji^ 
(jjj Sj_Lj^ S-jjJji sLLLs-cIj ^ I . >. ^ 1 1 JLa^ (_jlr ;j^ '^11 o^Sj Ji^j . 1970 
(_y^ (_yjljiaAll (j-u-iill 7j_oLjjj IJlJ JlIo S-Li^UI SjujVI 'j^«II (Jl^jis pLLa^l 
(_y3 S-j^LSiJI Sjjill^ *>:H^ lijl J.»-Lj (_yl>- ALiHikVI I JLA jjLjj (oJj i 1956 aI^ 
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«6jLl9llJI S_(,U|JU0JI» ulS^IS IQUOJI 

3_tjji (j-« ,>^' 1994 aLc (_yl»- Cj-SILjI Li^ 3 li 1" -^ ,_)l3lj^l <Jiili tcjjIjj^I 

"'^ JJ 5^j_uaii,l- ((^Ljjj ^uiu)) j) ((j_^jl_a ^^)) ^_^_Lu-£aj1 (—SiiL^l jSlxj^ 

j:_oLjj_jJ i_^j.iiiJI Jj.<ij(JI 3 li 1" -^ I <iILl».Lj CZ (j^j.j>JLi tUJI j-o>J i_gjjlj 

1 1 960 aLc jjji^jj (_jJI CZ-1 ji I -(_pjLo 7^^ j'_>^ (j-* lSj''^ ijjj>o jLjUi-l 
'"'I -1 jl I (j^ 3j»jvLJ 3 1 1 ril I II (_y3 I j"j '1 1~^ Ij j-uSDI I j^l -^"' (JiiLaiLill a'sjt 

^bJI3jljL. 1970 Jj;j|^ JjVl ^Lu^l ,_^LLi^I j-.aJI jMlal pi^ 

ji I -(_jijLo 7^^ j'j-^V ''^ lS'-^'j (((_PjLo /ju^)) I— ailill /j_oLJjjJ j_ljSL!I 

TcJjIjj-iiJI Cjljljia Jl>-I (j-« '>^>1^ (*-• ij^^'w^-* CJ^iJ ji i—SiLS 3^3 «CZ-1 » 

(_3iLlII I JLjfc ^ ioJliJIj (_yJj^l (jliU-jJ,! J-4JIJJ .(JjII 3 U , ,.j" ^ 3jIjjljJLlII 
'■I'^tl ji^^l 3i!li!l 3i^jJ,l aJlJ-"iih" U-Lu (JjLuJI jj^^I cjKjjt^j 
(j-SL<jj (_gJJI i_jjJi,l SjLjj J-^-l (j-oj l"(_>"j^ ^-'J-' "-sJl-SJI T'L^ •^3 

.(ICBM) oljLiJI SjjLi 
J_«_»_j (j-GJLvj-a (_gi i_a jLS (2>^ *jW^ CZ-2 jI 2-^jLo jtjj-l i_2 jLillj 

(_jj| I - cL2_iL<ji 3Jj_«^>. i—abijial 4 < J I II (Jjjjaj q\ » jI-^" • "^ ijJjLtuJI Jj^^u 

Ja:*. lSJJIj CZ-2C JjjII JljiaJI Jilal 1975 j^^ ^^j .*bVl jrw^nl! 

5 j-j_<i_j-1 1 «L_lS^^1 oJ^Jt i~ I •>■ 1 (^tj ,7-L::e_b gQjl ^"i ( III ^3^^4-1 ^ M (^ ^>-*i-^ OJ' 
(jlajSl (j_« '-r'-i>-3 jl J^ (j^ (j-la 2 , 5 QJJ (^y^Lu^ j-«^ f-^J i_aiLiII I J14J 
ji I aM a J j'a | 984 (_y^ ojLlIvI Ijj |_5JJIj 3-(_>ijLa ^jj i_2iLaJI Laf 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

^ljJbvjljLo^l^<ua^l400 l^io jcvl^l(jJja^LLua IjUsI; 1988- 1985 ^ 

^t it-A^u-LuJ lj^I:a_a Ijl^j-Ls (JJLlA tjLb (-_3!iL^l 1 jLjfc [j-«J *c>^J ^*~* ilh* l3^ 

(_y^ SJljJl^ 3^^1 5J^^ (j-« CZ-4 i_ajL2JI Ji^i^l <3 1988 aLc: (_y^j 

x-uaj (ji 3^^-«-«-" I-2J1-2JI I JLji • ^^-^""".'J -^ii^' jL^jVI jl-<i^i 3^^*^1 

CZ-4 i_a jLillj i(j fi<i Mill 4^jL>. x_a (j-aljUa jl JLa (_j^ (j-^ 2 , 5 LkjJiS 3Jj.4.>. 

.(JjLji Jj^J (Jlilj 4jiLil 3i;>.j^ S^LxisI x_o CZ-2C jljJaJI (_,lr (_ylj-o 



(J_4JLjtj tj^^-i-uJuL^j »i olr /c^JLJj JJ-* ^H^' '^^"^ '"■ lJijI «LjLa JJ-* ^>-^' 4_jjJLa 
. djL^Lvj CjLaji jhj^^ 4SjjIiJ ^J-« SjLjU^ij (j-« ^>-" I (j^ « Vjjk 
d-i-cLu^ jLi^l 10-8 (j-« ^jljLLoj j3^^-^!j ,* ^ '" ^"' 3-cLu-iiJI oJL^i (j^La-ij 
jjfcj I Ljj i I II jVjJ (j^j^^-J 4j5^j (j^ ^H^' CJ-'l l(j"j"'lj^ (J-i^J iaL«JI (_y3 

(^gjdl *j-^l liLIjj 4-j^< null irjLoljieIjjj>U ^^.^-^tl (j^j 3_ulj_J;,l jjjufc 
4 <i III i(Jl->- i_gl (_5-l^ 'J-P-*:^ (Ji-ljOJI IjLA (3^J • 'tH-^ ISuiJi ojLUcl (^S^-^-i 
d-uJLo 3^LLu3 Ltjl j"ir u L^jJI jJiill (3^1<i-i V (_yjJI 3 ^ I i . ^ 1 1 ojLjfc CjI o m jj-o 

.2i,o1U. 

(_yi Sj i"i "i i a |_3^LL>I i«_£lj_o 4j^ij (j-« (_>"J'-* P^-^^ iJiiLaiLS j3^^-^l f*-^ 
Lj^ j^LJI (_yjjj^ x_2j (_ylllj (3^^^^ ((gijl Mi'i^O)) SjlcL^ (_yjfc j^LJI sLaJI 

3>LLV 1984 ALc:(_y^ l^lj^Mil IjlJ JlIo Cu^jLiei<j<l JlSj i3_LOj^l JJJoJI ^ 

jL«j (_, I r (((jl^£lx».)) SjLcL^j .(j-u-iiJLj 3j^L>JI 4jIi.ljJI ."iVI .^"Vl jLi^I 
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«6jLl9llJI S_(,U|JU0JI» ulS^IS IQUOJI 

(_yIL!l (_,-Aj I (jlji I'll /<u jj^^l SJlcL^ JjI (_yjij ^Cf^ Lr!j^ iSi^ I— ill ^:»-i 
LjiLjiI aJlJ-" I rilj 1 988 J j<i"j I II (_y3 I jl_;« •"■"' I jij ji^j 0'^^ MJ^ MJ-'^ ^Li^ 

.(J no Mill 4Sj.JV «_0 4_Lol^p^ CjIjIjJ, IjLiSi (jlLiJ (_ylll ^ I j 1 1 1 

jj_a g| ^ ( iiLtlaJl ^ '^\\ «L>-L(.u_a j2>^Lx-ij . 1-4^-^1 (J3-*-^^i * < J 1 U 1 1 uliljl jlXLj jJIajJ 

jJa-iiaj Lilu I j^Liil S-ilL^JI jijjjJI Ji-b (J^Us^U (jJiill f^ljll jLj^l 

sLlILc ^jjLjo 3j_La ' jj*^*"' (jpJI "Ijjjj^l 3^^-^"^' (oia-i Ljlj-o (j-*J •^i)'^?^ 

jLaS^I 3.al<"ii III I j i*^ 1 ' Li^ Sjijvlj 3 ^ j ^ ^^ jL*^i oj,^ 3^^! ^ 3 '"^ 1 ' 'iJi 

aJLSjJII i_JJlI.I (_,lr Jjj 3 _■ « ' ^ 1 1 Cj Ll»-_^ jjS^IlI I aJJt ^^ t-LjcJJIj . 31 <h"i i nU 

\lxjt, u^ j-i . ^ 1 1 J ^ .^ tl ^ 3^^^' CjLaJla <c.[lus «u!l cA^-oj i^gjjl 

y J "V ^ '^ \\ Cj^\ *"i ( 111 <d J (^tlXI /">lj ' . '.\\j .".^ ct-*^ *^>-4:!-* Cr?-'-" 0"-^^ 

. 1^'iSlU! (_ylll Sj Mull jLaS'^/I 
(_yi (I I -Ttjj-A . JJlJLs . ^^» (_, I II llj LlijLiSi Jjl ;j< '^11 i".iilUi JlSj 

. L_lJj_^ «LcL(aij1 I /I , ^ t J «LcL_u jJS 5j-a 4_u_u ^Jj '"-^j ^j 110"^ 3-^^-* ^■'^^*-* tj^' 
C^JtJSO lj_<i^ (JAJ^^J 5-VJ^ -1994 (_,!»-- ij^jusjl i.'iiilUI (>i:>JI cdJi jLLaj 
aJjcHil CjuVjJI sLSi>iJ La (3_5^ f^'-'^' 3^^-^^' '^ j i n tj .(j-^Jjl IJlcLo L^JS 
iJUfc (_y^ (JM>tP"^' (j-^L^ j-j^'^I 5j.j:>JI (O^J (JjLtuJI (_jILl^j I III! jL>oVlj 

^JS (_j_3 (j-Ljj^l (j^jLifc i_^i^ jj ■^"" (j-u-^l (jl )«_iLaJLi (_5-i-«j "^ IjLjfcj i(JL>J,l 

r- ' '^^.^tl 4^ 1 i ( f^ J CjL;e_}| ^_^j>-Ll4 



l1lj>o ' d '^ * ^"j , TTL^ Ljj_jJ 1 ^j-* ij-^-*-* *>^^ '-4-'-* (J^ f^J^ Cr^^"^ 3 '^'-^ ^ '-^ ^ 

.((Minstry of Astronautics -I .^^tl ^jJJii 2jljj))^_y^ 5 .^.^-^-"^ ^j'jj •— ^'j-*^l 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

tg| t ri ( nJJ,1 iJju^ ^_^^Iuj ((CGWIC ^^^ ' ' '^ 'I /C-lIiuLll ;[^ '^ 'I lL^jLv)) d t ri ( tij^ 

(_gL^JLLJu i_jjSLo))j ((China Satellite Launch jLi^'^l 3^^^ ^j^j.^tl 5 indijll)) 

.((SHBOA sLiiAiJ 
(_jJI <ijJuj^l sLxiiiill 3x.Lu^ L^ j_L<Cu (_7^' ijjLcicVlj t-LjcJJI x^j^ 

^Ll>.)) :^^_u£j1 ^^ '^ .^11 /cJLjlII 5^Lj^ (-Ix>tJ ^j-\_x-£ijl »i olr ^j-* ^^ri-**^ 4x,^_4^?E_a 
sL«_Lc (j-« i>J-i^ j-lTlS^- 4-»-LltJ ^^^lAJI jaJL«JI I Jtjfc (_yilj Ji^J i(((jj-»i3-(_gj|j 
J-^JLAJ (jjijjjiLuLo SjVjj MIT (jj^J<j '"i^^ Ljjv^jJSHjl i^A^t a f_^ -(j-u^l 
CjJLjCI^I Ji^j .(JjJL4jlI,I (jjj-^ Sj'iil J or J iCALTEC Lp-^jjSiLI Luj^^jJl^ 
a^j^.jGjj/1 (jj JJIj rjLiJI (_y3 IjJiLu (jj JJI \if'A olr (2>« j.^Lj^ jjlc (_yl^ (j-u-^iJI 

3jjL4li£.VI 5j,^a JLvtjj .Rehability 3±alSLII 3jjLCk:VLi \^nn,\ iLuj (_yl^ 
^1 Sii^LJI aiKlil 1^1 jJiiJLi i^jL==iII 3>UaVI JU^ ^ 5j_u5 4x<uil 

J^UsVI ^jLulI jIo^-VI (_y3 5.SiJll 3nK"llj JL^jsJIj SJjji^l (j^ (_y^ Ji<tu 
3jjl£ Jlju u^^j^^l ^Liiajlll jy_aljj_i l^J(-oj ((LjU)) 4_iSLjj^VI »Lu3j11I 3JlSj 

(jiijLia (jy^l «L».j.j>J,l Sj^jxjJI Jjtjj (( jja-uJ Liuj » ij^j^^l ^LiaAll (jJjSLo 
IjjLso 3 J/- 1 :,^ll jLi^'^l j3^^"^ L^Lojii- j<uJl2ILi (j-u^I j-aUj jsJ l*!! JJ 
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ajjt ij\ju^\ iZj^J^ cLuiiiJ Cj^^I (_y3j • LLai. (jjj 5^^ I :,^ll jL<i^"^l 3.^1 »"i nl 
Llsj^^-ii d ' -1 ,>." ^j «Ltu^l_Lo jl < I iiij ulj^ 4_l1,L«JI f^j.uA\ (_y3 CjLoJiiJI 

j_<iLj_a j_j.c IJljLc LAj-lTi-Oj Lljv jJj-lSLIJ I 5-^j I I'll li I (_yi L-j-Cj3 (_^lj 

tiJjSLo j3',>-^' 5jjl£ iJ1<jJl»- il 5j-:JJ^ 3^JL>- (j\uu^\ i_2j|jJilJI Cj^Jii- JiSj 

4jjL«jJI sLiiflJI 3j-^ L7^ «OLoJl>- j<uJL2j CjAsj] (JSLSija (jja (j^'-*:^ "(JHD'" 

Lx-ikj (j-U.iliI (j'UjLjtlll (j^JjjiJJjJI (j^ I ii^iLLII jjl I Jj Jjvlj Llx^J (J^J • l^J-« 

(j-u^ij Sjl I ii-v Jlju a 1 11*^111,1 Tj\^ LjSJ^ Lajj^i Sh Ljjijjlj Sjjtll,! vIjuVjJI 

/<uj 1 1987 aLc ^ ■■ ^-^ . ,. A i ^^^ ^_j_Ljj^ (_jX.Lu^ j-*^ ct^ 3 Aj. ,:^tl 4jjiL>JI 
(jiijLo TtJ^J cjLsJl^j 4jjjjj'i/l (jLjji cjLs jLS (j^j 5jL>JI 3 i h'^LjII fs-c.j lillj 
Ij 1 a 2-(_pijLo TtJjJ j'j-Ja (j-« i-3iLS (_!-<»-=>- 1988 ^ "^^ — '" i (_7^j 3 j^^.^tl 
^LsLbVLi 3_uU^I Sjjj'i/I iTjI^jJl ij^^^y 3-*^ ^>?^ J-*^ o^ Lj^Lu^ 

li •■•^' j»L»JI (j-a J .'" ' "J-^ Ct^J . a J U 1 1 4j.uj-ilJI d-uu^lSal i_!jLjtlII ^^« ' (_yJI 
(j-aljILo jl JLo (_y^ 4jjj>JI jL^j^U ^ ^ . ^ -^ 1 1 j ^QJI Laj-x^ (j-u^l i".^lui 
clulj 1 I ii"°ll_La (j-u^l LlxjiJtjj-al Ji^J VI 1988 aLc <ilij /oJ LdJJLlJ i(__)l=j'i/l x_o 

-l.^^ti uuL^jJ, i5jb=nJI 3MUVI ^Li ^ (i^ljiiiVl 

f_^ Lj-a-jJj-LSJLl I J (_, «iUtl T-LtJJI IjLjk J oTi I iTt (jl (j-u^l i".^ I U" . ..Ij 
3 ^ al A"l SjL^eJm vIjLjVjJI «_o C^ji^^ LdLc 3_uLUiii!l L^LaJLsJ (jji; i n"!! 
«_j^^ (_pjLo /!:-l^ j'j-^ (j-* I— aiLSJI A I JiielLj) U Aj^^j^^l Cjl£j Mill 7r o i n't 
CjLjVjJI (jl j-i^ • L^ljl Aa (_y3 i_£j^'\ CjVj.«.>. jI 3_iS!j^I 4j^Lu^ J^-*^' 
i4_jjl_iiijU| I j~^ I :,^ ^^ 4j^LijVI jjjui j_uG 4jJlSLol Cj^jJI Ji^j Sjijaim 
. aLc J^ CjL^^UsVI (j^ JjLiJtA JJi^ (_yl^ 3_iSLijVl .-.J ,^^"a CjjLc 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

^^ « ' J '^ ^ Jl^j . Luu,ij LtuJjij Sjljeim lIiuVjJI (j-« *'j-^j O^jJ-*-"-* 
^ "I ^ " 1 1 JjjJI |2)_o (j-^-LCtJe-o «^L<i^ (j^ «lj_L>- S^^ji-'ill 3^1-^"^' CjLlLj^ 

5^^ I :,^tl jLi^^ SjutUlj (J^UaVI lIiLlUx. (JjvIj^ m-^ j j ■ ^ ^ ' «ljjiJI 



^jJ-J-lSjjJI jUoVIj SjLall,! CjLjVjJI i_a>LitiJ 3jLp.^l 3JjjJI ijJt, ij\ju^\ 

ijiiLa jl^ ^Ljjj, (JLtx j^^ 4 1 iiLv jjiajj 3^Jl2ILo Ll>-^jjSj (_5-aj nj-djuJI 

3jJl2JI (J!Lo ^ _; 1 _; 1 ' ^" 1 1 ulilj-uiil ^^* ' ^_;''j'^ll CjLajLaJI ijJLU-ij i^^^-^j-i' 

cuLVjJI VI L^ U^jL-ij V ^\j CZ-3 e^ jLSJI <> JUJlVI SjLiI ^ 

,5jL=elJ,l 

(jijLo 7!:-Jj-! j'j-la (j_o LajLS ajL2JI jl2_«JI (_y3 q^j^IjJ,! jlSjIjj^ i3^jL2JI 

(J** '^11 j^-^"j . (j-u_u_co ^Lcia^ -^bj -^_^^ '^ J n*]\ 1 JLA J^ Ml t ^t J 1-^" ' < L<iS 
(jVI (_Jj.j>oj ' ^1 '^ ■> ijJj^Lo L^_oJljJc_j <1jijIj «L»ii3 «LLa:a^ tLb (_y^ (Jjiiilu 
'' J ■^ '"'II «Jij (_yJI 3x.jj^jJ,l >UU-^II ^^Jijj 31-^^11 alx^ (_fjJL>JI CjLjiIjJ 
. AjLaJI tjj-i!l vIjuI Jj jl iJlilj M» I iTill jj>-lji (_y3 
^ * J J ■' 2-J^-SLcuj(J I CjVLsJ,! (_^i^ sLciiilu (j^ '^11 CjLaLjILikI (J ii'stMj 

LcIjjI cjjalLii Lo iCjIjLii! SjjLcj lJ'^' *'^4-*:'J ^S^^ ^ u , ,.j" ^ L^ «L»^L>- 

' (j"^ < ^ 1 1 (JiLa 4JjJ ^_^ 'J '^"^11 * '* '^11 (j-«J . 4_jS^_uSJl1 1 •*■ Jjlj '^11 JJ-* ^.^ri-'^ 

i>JLji tjl «_3ljJLa i3_LJjJ,lj 5-j^< iin II uijLaljLJr" iiiVlj cjLS-LjJaJJI (>_i 
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«6jLl9llJI S_(,U|JU0JI» ulS^IS IQUOJI 

^Mdlf (j,rf tliaii] A\^i ^>i kiiliU* 

(j-o «Lj-3L2jj ^^ ' '"'J 3 J \l ,^~alj <Jj<ilr SjjJlC JjI^ (j-u-caJI (_j_L>oj 
l_5J^ (j^ '^11 (Jila gL>.l I riU 4jljjiLJo 3JjJ (.3-^ , -^j ^ U 1 1 ^^LciiAll L^ja^ujj 
(_j_Lc 5j_La_LjjiJlj (J_i_»^ L>J, u ^j-lU1 (_5-3 5>:JJJ CjLoJl>- Jljlj (j^ jl» i'?"! i nVl 

» _; ' ' ^"j ^^Jjlajj <~iVI .^"Vl jLiSi djuLlA-i ^ ^" -» " J^4J>-« J-*J I <ijJj|^pSLI V I 
(_y^ "-r*^^ U" '^*^ O^ 4-i:y-Lilj"iiiiVl \-^\ < i u^j -{^^-6^^ "'^-^ 2\,^~,\\ ^Ij^'^l 

ajLja^m CjLjVjJI 4_lII CjljLiS^ La (_gjljj JLi-ajVlj (tiS^jellllj jjjjLLill Sj.^.>-I 

.-.1^1 "..^tl ajjt 1^ (jLiLJIj 
fljijl I rill I CjLLS-^jJSlLtl jjjiaj (_j.3 LlluLluI ljj.i i_L«Jj JJ>-I J-^i-a i^JLuiJ 
JL^jlII j.<&J '0'^^ (_r^ <:LuLU2ilII <LlJ^1 ^.uiJLl^JI JL^jca jj&j ^ I , >. ^ 1 1 3 ^ I '. . ^ t 
«i(_yJuJI jl^j . Space flight- mannedJjjkLil -1 .^^^11 Ll>.^jjS[j jj^Iall (_, mij^jJI 
i5JV|j (jLloJ^I (jrt_i Ji-loILll ^oJkJ 4jUtj| CuVUca JaJLjj 1968 j»L: ^ 
4jjjj>J| CjLLuLLill J i" "t LaS ipjLuLlJI CjIj-uGj i«L»iaAII i«_o Aj^illl Jliljtjlj 
' ^'' '- (j-J-^ ^ CjLj.>-jJj_lSj L^l^J 'Lluoj'^I 5l£L>J,lj «LajJI diLijv^jJSjj 
Jljlj (JLlojI Ajuuuu^I dJaiJI jLL>l (_5.a J ^ < 1, 1 (_gjjjj .(J.o1S^Ilo -I '^""i /j_aLJj^ 

(_y.3 I jjJls- L^^Li^ (jl (_yJI J J I'll" L^K cjljjioJII (jLs aj.<jj(JI 4.>.j (_yl^j 

L_iJLv ^1 dJlSLo JiajJ cr'j^' Sijl^JI sGl^iai j 1^ -^j Ijj Jl3 tL^aiJI /oJLc: 
00.21111 LoJiJi^ joJL«JI LluLi-al (_^l SLvLiil jSjGj LoJiJl^j i(j^jjiIaj(JI (j^jj.2JI 
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6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cUoaJI 

jLjju (_ajjj/ 7cjjLl!l (jl j< i"ij tjl "^1 (jLtujVI cdJ-flj V ij^^Iaj^l J^^*- jjJj j-Aj 
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k\ b^ -.sjUi^ 2 



.\^\^ 



I 



jjJ3 VuIjI jJLi plj inW I jui (jl dJJi .^jlaj^l tJ^-uj 

j_ifc liLIj ij-j^JaJLlI J_aljLa (Ji>-ljJ iliUeJ^I 3^lj-a 
a1 I ri-v'^1 jj^^l 5j-^i jJjIajj dJ^lHol f_j\c c-lj .^11 

7-Lj_fl_I,l (JJL.4J (3^1—^"^' ■— 'W^j-^J *>-^^' o! 

1 j « ' ' ^ J (_5-l-II jLa^VI * '^j (jl (_5i^ SjjLitl <-iIlx^ 
^^^_Lc, ^"j '-^J ' " i-4J-« (_>"J'-*t!^ SjLli^l L^IjIJla (_y3 
7c_La_tai (_jJI 4_Lo 4JL«_iJ (_gJLll i±xjJI (_5-i^J sLciiill 
^LciiAll ^^ ' '• (jL_ujl (_^ (3 J t fill tiliAJ L<iS ^(^^j'^l 

(j_0 Ld_!i 4_1_L«_J L^ SJlJJl^ (sJIj-CJ l_iSlj^ (_jJI 
3_l.=tLJjljJLj,^lj 4j.al Ir^'l^Vl Jjljll (_y^ AjUj,,.tt 

JLj_«_i Jl^v ^\ I ^ aj 1 1 I jLji 4_j_iiijj i/<Jljj(JI alx^ 

iJl^l^ hJj j'C II 3_l^IjJlj>JI i-Sj-iiSLII ,j^j lJiSjII 
9S9 



' ^ .':."<" t TT J I n't ^ I ' >'"a 4 Miii II jl c- M U" . ..VI jl . -iVI ,^"\1 1 Lj^Uj^ Ij-<j^ U5^ 

3.^Lu^ (_y3 aJlSjJI (jLs (j\JL>J,l (j^j tcjIsI^I JoLujVI f<s-c.jj njjSLII jl^^l 
3_l^LLi^ Sjl^Ls ' . 1 1.^"" Sj-p-^l dJJj (jLs i(_y^jL>JI «LbiJI (_yJI 3lS"iiiiU 

.-.I ^1 : ,^ tl aj^jt JiJ, I j J _; -^ J " fO-Lj (_yILll S-LjL^JI 5j \I ,^-,aVI Jijljj,! 
L^ 3 J I iiL-ui SjLcLlS ' . I ^.^"" 3x.Lu-iiJI isji^ 1 J J S <"i 1 1 djJlj 4-ije-ij1j"ii iiVl 
<JliVLa_o i_^ d_LiiJ^_C 4_L^jJjjS[jJ «Lu^ SJl^LSj 3^Jl2ILo tcjjIjj^ 3^Lu-3 

. Likj-j^j iIjLjjjiLsJIj cjLuj^pSjVlj ."iVI .^"Vlj /oSLaHJIj £Ll>-jI1JIj jt^jJI 

(ji jJLiJj 3 l^il j tl 3 J \l ,^"aVI L^j^ «_o I.I iiLuJ V (_gjJlj 3-ija-ij|j"ii iiVI 

(JS i"i tj "^ 1 J S U tijiji I nil (_y3 X.JUS^\ IjLjfc J_uj(3 (_5i^ (^>*-" CjJ-ic J^ (juLJI 

■^j u II L^^a_oLJj_i . " 1 1 J u .^ ^^^ pjl I 111 l^>ji-l (juLlII vIjIjlj jtia i(<uj<L>- 

(_, 1 r (jLiLjJI «LjJ-j3 (_gjjl /ojjjj-ajJI *(_yjjjj i(jim (_gjL(JI \jjt ^^S J^i-Jii! 
l_^ 3^Ji2IiI,l (JjjJI JlJso (_yl>- J ■''■'' Cjljjjji (_jjia.4J (jj <ljlj 'Lx£ Loji^ (_yxiaJ,l 

.4j 5Jl^l<jVI (jSUj V LulsLLo (jLiLjJI u^ (jljtjil I jui 
^jjlll jaLjJI liLlJ ,_;^ J 966 i^xLc ^ CT^Li^J' ^''■'•^■^" 5-«lJ>^l 5jli 
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J JJ ' ^ (_JjJll (JjjJa La^Uj_i ((«Liaii!l ^ U ,". iV ^^^jill ^^^LiLJI (jjiL>J,l)) 

jjij tLiiii!l (_y^ ct^W^ (_y^Lu^ j^ Jji f-i^j i^SLol 1970 jjIj^ I I (_y3j 

5j-^jN-] (J_<iJ:eJJ Lal^j^ J hS 52 ^jj_l ^j_Lt_co ^j_<i^ 3-*^J (( ^_^jj_uj 1 » ^ t fiU J '^ 'I 

,<iiajjjij sLuiLvj SjjIjj*- (JjjLjS 

.S_ulj CjIjJi2j S_j^Lu-3 jLi^'i/ L^^ilal j^-^" (1 I Mtj^j SjijalUI 

.^jS^ls djL^LsJ x-iu (_,olr Jl^j(-o j-Aj ISAS iJliLuLiiiAll Jl^jla 

4jJlj_La (j^ j.i^'^l *j.j>JI L^j-sajejj 1969 aLc ("A ni\\ (_ylll « I JU-ulJ)) 5-uLiLl!1 
•j"^J-^ 0.3;!^ I '8 y^ 1994 aLc: ^ cAL (jhJ'j *L2aiJI ^ O^^W^' 

()UUi tj^ 9Ufa)ti «iiii«'«Lt jd^ ^^LlJrf 

cuuLi Shj .N-1 f_j tj III (_gjjlj L^ ,_>^L>JI i_2iL2JI 7!iJ-uJ Lllj -jjj 7-jjL^I 

iJ^Ual Jji j5_ij I LiijtA 4_uLlII <ii>-jj^l jjULlII Cjj^jIs "-cJoJ iMjalLUI 4Sj_iiuJI 

135 4J3j \j^ J-*^ o' (J^'>« vli^Lj (_5J N-1 i_aiL2JI •j'-^""-^ • 1975 ^^ 

iJlil j'r II jIJl^ (_y-3 La I J-^ J I J ^ 350 Likjjl^ 5JjJt»- ' '^J jji * jl-^" • "„' lS'J-1'j 

. 1987-1981 (>o S^^l ^ <_ajLiJI Ijui j^loitl^l j.<il<-olj i^ljJLsJI 

4SjLJuXI 5j_oIjj (J^^i- (j-o <ijcLu-iiJI 5j.jiJI <— il I rTrSl Jju-(JuLlII i"ilii~nl aj 
d<-<-i.b^ i(_y:jEjj|^pjjiVI I j ^ J 1 1-- jj^--" (_yJI N-2, N-1 i_2JLaJI «_uj-aj (_y3 
(_yJI j,MUVI^ aMjflj .-il Xj ^ .^•,,^" ^1^ 5^"l'ill I j"lj 1 a j^ U" t I -> ^r.j . 
jjfc cLjjijfc) jj-« <^jlr 4_^Jju L4-1 ^_^.>-jJ I ( 111 ^jlr i " . ^ 1 U 1 J i^_^.:i-jL>ijl ^LxiaAJl 



9^1 



3^jL^ » J ' '^" ' Ijij SjJljLLo (J^>-Ij^ ji /j_ouj_i j-Aj ((((J^jI)) jI (hope) 

Aji (JjLj-u -iJ^J iS'-^ rJL)'-'^ (1)-" iH-l jljJa (j-a (3^'LIayi CjLsjLS (jjS^j 
(_j_iLjLj (_yJ>-JjLj-3 ijjjjia^ J-*J iLE-5 jlj-is (j-O liJj-ja-a 4_L^ it^jJI 'J 1 j i_' 
(j-SLaJj .ijij^j£ (j^LtJI (j-A^jjJiJ^JIj (j\j- 1 liS^I A Jiir" I iij I MiiUj Sjj^JI 

^^ (^jLitlL^lj 1986 (ji.Uiiirl ^ H-1 3 1 mini ^ JjVl ^jjL-aJI 3ML.I 
.jUa ^ij^ I 500 pLaJjl (_jlr jIJla (_y3 (j^Ljlj (2>i>-*^ J-'^J 
(^LjLj iiJj.ja_o j-jjJaj (_,lr 3_ulilJI «QLvj^ j_^ HOPE ji-oLJjj JL<uJUj 
(j;j_2_flj| JjjijlII (JIlxj (_gjJlj 7-LE (_j^ jij Li-aJ I iiJj.j>J,l jjfc I miiUj » i . ^ 1 1 

jjij i3 lii" I iia 3.2j^Jaj L^ 3_ul JJI j3^^^' *— ''j'^ jjj^-^"' (_y3 (jLiLJI 'j j-^l 
5-LE iiJj.j>J,l 3J^L<j< (j_* j'-'^^^-'iJ iJji-i-uJI jij^^u iJ-<»-«J (_yi-jijL»-3 ijij-x-a 

^^s>.\j^ 4ji^ j3>^ i-*^ 3-ojLa-"ii nil CjI jiS'ill |_gj"i 1 11 a (_y^ 'j-J-" '^jA? '^' JtI^ 

jjliLI I lOj jjslJI ->' — jj^: LL 86 i-Lu (_yl!lj I jj'-^'j (_ylll «^jJI 5j^ ^Js 
(jj_j LuLiLj Li^Lu^ lj-<4^ (Jjijali! 3 ^ -1 i^tlj H-II jj^^^l 3iiL^ jjjjuj 

.(jLiLJI Ji-b J^KJLi Ldijjjlaj (<UJ (J^Usl 3^Jl3 Jjl lOjIj^ (_yJI (^la 2 ,2 

LE-5 3_Li.jjLj-aJI L^L^jjtx jlo^'^~ ij^'j-" J^ J^^ oW^' '"' ' T* j^j 
j^JI ^^1 iiJj.j>JLI *l>vl r.ll ;;"-^ (jl£LoVl ja2j aiaLuJI jilJOJI ^1 LE-7j 

(j^ l^jje^ 14 jf 13 'J - • ^" oWU^' l5>"J .3i<il^l JLLa£.Vl J_il^"l (jJjVl 
(_yIL!l 3 J i li 1 1 . ~ 1 1 ij » . ^ 1 1 jj^ IjJi^ q] julL .(_yjLLiiiiII L^ja^ijj^ LE-7 jljia 
/i:_aLjjjJI (2^ JLLflJUjI j_ji-G (_jJI CjjI iJJjj>JII ^^JjJaJ (J;»-lj^ iJ^L>- Cjj.^13 

2 ,2 jjLtjj V (_jlillj (jVI (_7l»- H-II L^Jlaj»o (_^I (j-« J^i jL*^' t^j-'j 

J < i"ij <1j1i^ 7cjjIjj-3 "CLji (J Ml" (ji 4_l£jJ,I oJl^ JalaitJ (juLJI (jLs (jia 
r-jL«j (_y-3j /ojjijJI CjL>.^ (.3-^ o"^' Lr^ J'j:^ "^ jj'Cii'ill I j^jk (jl j^ 
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«Lti5jJI jJsLSJLu (J^^-l^^' cjLjvLjij jJJ '^^ (J^Ijla (Jjufajj L«-Lu ^^L.Lo5L!l 
^ 'j-^!^ l-iJ^ oi^ oWU^ 3-i.uiiILi ajJL^I JL^l ' j^ (jr^ J>»-jJJj 

i_al Juisl (^J-ijtll j-SLi^aJ-a ' j-^ (_y^ <ijlj_ii- )«-»^J "i-uLiLjJI iJlilSjjiiJI CjUjjS 
jj^Iaj (^ NEC S^jJl J.<wu Jliiil J,u^ ,_;^ .HOPE j-^kh^ a^j^Utl 
<ij;>.jlLlu dj^LiJI ^^^ujiSLII /t^ljj i-jHSj LxJjjH-II <1jSj.xU d-LS-jUJI Sj.^;>.| 
i_jJ_i-aJI Jj^jJI CjLSj.ja_o Lai .--I .>. ^ 1 1 (_, i"i j tj 1 i"n a ASj^ f_^ joSLajJIj 
^CjIjIj t fill jjL^e-a ^jj^ A-2JiJJlX\ *0j3^-3^ ^jLtu-U)) 4S^j_tu ' J * ' ' ^" *^ 
(j-ula L&jl jio 4j^L^ SJj-ftjtJ <lj| (JL>JI 4jL;LiLiJ ijjjjij (juLJI jji (<s-C.jJ 
al 1.1-V.VI Jrti! ^Ijllmj J'^'al i.'iiMj! H-II jljia (j-«3^^^' CjLj^j-a jjLs JaiS 

JLj=_a (_y^ £LHji>o /CJ U 3 J I iiillj SjJJi:>J,l i-Sljuk'^/l (_gj til^LJjjJI IJLA jj^ 
Sj^jG (_p-4J 4_j| j-i^ SjjJLc Cjiji I ii^i I j"''; ' '■ l£>^' ijj-^ ij-* tijiiAJI jlj-C. 
I4I (J5^ o' oWU^' -^9^ (jAI'j 3^^^' iTjL^jjs 4c:Lu-3 (_yJI oW'tA' J^'JJ' 

sLiiajill jj^ lJijJISj Sjuj x-a 4JI (_jJI j j .""t d-iiLtll CjLfcLsoVI (jl LiS 
(J^Llj »1 (j"i tl J-oj !(_, tS r SJjJ ijjjl^ jjj SJl>. (_yl^ 3JjJ i_gl -5jlj-a (j^ 

J ■-^" jjl (_^l i_aj-^ L^la liJJJd i4j^ «.jLiil 3jJjjJI i_aj^>iaJI Lj^ Lajlc 
IJlj* j<u I jlj 'I 1 j _' Sj^Li. Sjlc jlxIj^ LE-7 3_i_Lij aI JlJ-"ii III (_y3 (jLiC.^ 

.(_jjj'i(l ^"IjU-^ J 1^ -> J (JI^J ^ ??-*H>:^ 'j-rh^ y^-*-*-* I J ' ^ ' Qi^ I— aj 1 11*^ 
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tuLpjiJ>i\ 6iJlol.^iLLuil9 i^jliUI cUoaJI 



jLa^VIj 4j>^I jL»^jV|j .-.VI ,^"VI jLill (_, Ir oWy 3^>* Sj-*lui^ 

cjijLiS i3_Ji,L«JI tLiaii!! Tv^lj-j (_y3 i-l!Ij"miVI (_yl^ (jLiLJI iZj.L^js>~ ji^j 

i(_j£j^'i/l «LxiiiiJI iiJj£Lo Cj^Ls-j (_y3 i-L!1j" Mi^ (J^jJLjLj ^Lcia^ jljij iJjjiLj (_y3 

. 1990 (^L^ ^_^ ((^j-L*)) --I <^ All fiLLijt_a ^_^1 j^j^_i_u ^_^j_ujjJ1 

iiijij jJI (iLx^aAll iUax-a (_j^ '^jqlttl (-jjLaHil ijs>-^ (juLJI ijJjLiiJ e^jjj/j 
"ijijjl I .>vj u a J jLLoI 5j_iiu^ L^J^Ia d-fljSLo 3MjU , ,,l (JSjI/ (_5i^ 5Jl>-^I ojijfcj 

(__>^L>- sLiiaa liJjS^ ^^Jjisj (juLJI i_Jj-i3 L»£ . ^ Ah^- ^ t_ijL>o slj^V L<fcj_uj(j 

. jl j^Vlj 3jjIjjJI j^ (_y^ JI3J V pjijjm I jui [j\£ (jlj L^j 

4JlL»JI d_uLiiajiII 7t-a\j^\j jj^UoVI Cj LtiSj jjjiaj tj^Ijj )«_o (_gjljlLlLij 

tfj-A (j_o (jLSj i«LUijiJI fj^ 4 J <i Utl jLft^^U I '--' •"■ ■ Ljc^ujj (juLJI j-fljj 

J ■^'' oWU^' '^ cJi-J |_5 jJI SL-4 e^jLiJIj JjVl ^^[1jl^\ jnrW ai,,il,,ill 
Jj^j CjI j 7t_jjlj_i^ cLlaLjjijj Sj-iij^l jLiS^I jsJUfc jj^^-^l (*-y J • *LxiiiiJI 

jLiSal ^^Jjlajj li^^LIalj dijj-flj '— *tH^ (j-* ^Ij-^ ??-*H>^' ''^'-'' ' ■A'jJ . LjJj_2j 

4jJLiLlII «.LUiii!l 2JK5 ^jx. J ii" 1 .1 a J'\ i~it\ «Li 3j^L>JI tiiLsiLSJIj 3j<~ I ;.^ll 

.« I JU-uU)) 

d_aj.ji.2lj (__>l3j'^Lj 4_Li_Lj>J,l 3^>J1 . - 1 1 A . U 4_t.uljjLj jLiS'iil aJJt aj^Sjj 
(^jlaj^l (j-« '-r'iJ-SJ' «uiiil!l (_y3 dJJ j J-i^j 4j 1 .ro ."ill ^uj_uillj 4j 1 njViLiJm 
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(j-o i_jjJ^I i^JJI ^Lj* (_jj^ Jjj ^ 5-LLu^LaJI 7-Lj>!I 5><i (j^Li-aJ 1985 

.1986 Jj^l^^jVl 
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j_^l_LuaJI j-oiU tcjIj ^j>U J I -La ^-ij^l J-* Low Earth Orbit (LEO) ^ -^ -^ ■^ - 1, 1 j_;,_l^jVI jIjJLI (I ) 
^ t- ... ^j_a . U :;'gi Ijju^L^ 250 . 200 f lijjl j^^rJui. ojLc Oi^J 'l^j-?^' i-^^LiJI 4^Lc| (j_5ji (jbi-^' 

.jV^J (j^jjjj I ,35 ^J^\ 4-tA.Li-aJ 1 ftLiajiJI ^y_alj_i ^jiii (j'A-LtaJI (jL^l J'-^ ' ?t-LJ.l Ijui ^j-o (2) 

Janes Aerospace Directory, 1994-1995 (3) 
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l\ ^Q^% <^^\i^\ v^^^\ I 



I 



tiLIi i(_yjjjLll /oJUJI (_y^ 1_(J 3jj^Li Sj-oLv Jj-ftjil 
7t_LL_i-aJ,l /oJLjJI Ji\J^ (_y^ I't^a (Ji-Jj jiJi^JI (jl 
^al U". ^^ jrj'^j iS^^3 i_r^^^ (oJUJLi ti'Mo I ii"t f_j\c 
liLI J f-oj '(.3-i-«-"j j-d-^^' "^-i^^^^ "^ C7i>*^' LULc 

j.j5c_Lj jjl <i_LaLL!l . Sj-lSjIII SJjjJI eJJt <-.^ I U" . ..I 
<i_i_LijJI dJjIjLjsol (_y^ L£j_aj_a I j'il . >. a La^Ujj 

^"1 j -^j" (_yi ^ . „ A \ cj^jJI (_y^ Ijlj^j 3_L<ii»Jlj 

,<ialjuk!j 

(jl,diU^t 2}Ufa)it ^^UlJrf jiji^ 

Jj_i^jJI i_j_Lj^ (_y3 5-tjl I III! SJjjJI (_yjfc J i^ll 
f_^ (_3j I III! Ijui (_3ji>o (j-« cJc$-«u ji^j ijljJ,! (_yJI 

jjLiLlII JjLJ CjIjJjji J i'^"' 3^5=-! JjtJ (_gi I 1980 3^JJ 

jl M a iiijUoVI iJLjt uuu ^j ■ 1971 ,1970^ 
(_yi j_&j 1 1963 aLc (_y^ Iju "-jjjj J-o-^J j'j-'^l 
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^^ ^ ^ ' iS^' ^^— *M>^' 3-*^J **^H>^ ?^:D 15"*"^^ d'J-^r^ 4x,Llx-id ^LtluJ J( 

. L4] 5j=ljIj^j 1 967 5.«j>& 

(_jlr 3^j3 3 1 S" I ri a S-uLcia^ 3^LLca 3^L^I (_yJI t_gj i^ll til^LJjjJI i_3J.gjj 

LaLaj 4jjIj^ I". I rijl i_2j^^ f_jjs 3_ul jdl iljljjii!! (_jlr jLiI^VI f_j\r LaL^j 
LAj-J^laJ /c_l ^jy^i »-l)Lj_t2Illl jj_a S^L^Hj-uJl 1 jj_a C7-^^J 4-u-ulj t nil *l^jv 2I tilA^J^*- [j-a 

(3 .1 I " (.3-^'j (j-^ IrO II 3_|J.J>0 llLIj (_y^ J-i^JI ^J-^ MjjSiJJ .(_Jjji.| JjJ (_y3 

' ' j II j_y^ iiLjuaAJI 3x.Lu^ (*^?-^ o' J-i^ 1(3ji-<-»iJI (J-i-a^l (_y3 L^ (__)IojjiIlII 

.^jjLso '"'I «lu" 
.((Indian Space Research Organization-ISRO 5-jj ;^ll «LuaiJI cjUtjl <lufc» 

jLajlII (_5-AJ 4_uI jJI 3^^-^"^' ^J'^ jjjl-^'l /j_auj_i i«_u3^ ^''j jll (JliijLi Jl^j 
S-JUI 3 AK-11 jj J .^ "..tl L^l U^ a 1 y, , ,1 a ^1 .^'a a^ljj^ i^^V (_yu^jjl 
t_; ' ' jll 35^ "^1 J^-^^J-:" •^-^-^J 5^ I :,^tl tiJJj j^ jj^'i/l 3 jiS"ll 3 ij . , ^ 1 1 J 

I j"" ijj^ J^ ct-':;:? i3^^"^' (JiiLaiLS jj-* 3j^Ljila JLl».I ^-vj' Jii-^ (_,lr 
Tc^LJ J^LLL 1973 ^^ ^^JlI^JI ^LJj_lII Ijjj .^3JL'-»lJI JtH?^' t'-?^ ct^ 
pLijjl (_yJI J-i-aj Suborbital Soun(iing Rocket (_gjl Jla . (Jjj>o jLli-l t-jjL^ 

CjLsjLflJI » _; '" '-' (_y3 3jJ '(^11 3 jiS'll T-Lja-J ^Jj^JaJI JL^J Cjl^p^jlj^ 207 

1979 aLc (_yl»- ^jjl '^11 I jui (_,lr (_5-ijJi.l i_aiLiII jjjl-^" 7t-alJj-i j o" ( nlj 
Satellite Launch Veliicle t_Jj-^l jj^^l (_^i ^^JlJI^JI i_2JLaJI j^^l t*^ LaAi^ 

. Laljj>.^LiS (jrp^tjj "J i ii<i -« . ^x^ jjjj (( (_yJijjijj » j IjJa (j-* j-43 (J.«j>J j.^j>J, I j 

(JiajU djJEjILl (_gjLl4JI lJajJ>JLI (_y^ 7-jjU-^l ■ I'-'J ^ • "_' (Jj^l (3^^-^^' (J-"^ '■'^J 

(^JJIj 1980^^ 18 ^ j=^L-i-ll 3M-I3VI *U. i^oSL^lJIj 'Lo-jlJI 5>^l 

.cLuLiiiAII (JjjJI 5^1 .i JtJl^l (J^i-^i l_r?-" 
jlj-taJI ,j_a jj-la_a (-SJls jjij ASLV i_2 jLSJI j_<k (_^LiLll Jj^l (j^J 

i(_yii^'^l i_a jLlll (_yJI 3ji^h 7cjjljj-3 3^L^Li «CijJL3 S^Ljj (^SLal |_^ JJI ^3jL'-»J' 

jL^ 400 f LlijI (_yk: jIj^ (_yJI LaljJ>.5ij^ ISO (jjj J-*3 J.4^ diljj (^SLalj 
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f_^ 7-La_Lj slS^LLjI (j-SLol i_ajL2JI I jui 3^^"^ U'^-^i^^ J-^ '^J -^^ 

. 1992 
Polar Satellite (_, in Uj S-jJ-l^JI oLa jLUI ,j_o cJlill JjjsJI i-sj^jj 
J I JLo (_yJI I Ji^ Ij LlLj Q_):J (_y^ Lcj^ jj^ ij^^l cr'! Launching Vehicle PSL V 

(_yJI i-sLiaj booster rockets 3 or l.a tcjjIjj-o S'lm aJlJ-" . njj (J;>.|j^ «_ijl jj 
S-uliJI (j^liL>-j oil (JjL<-o -Sj^j cjI J cjI^j-j*^ a JlJt" I iij Li^ i(_,l i^'^l i_ajLiII 

15 (_y^ 4jjlill -ilij^ (_y^ jIjJ,! (_yJI Jjj-o^l (_y^ i_ajLiJI I jak tc^ JLSj 

. 1993 ^[£. j-yCu-c^ ^ CT^j'^' ^J^' J-^ -^ 1994 jj>^f 
j^jjj c-coa. i^jjLalll 3^Lla^' uijLaila 3>" <_2iL2JI I Jl^j j-i^II Ji-jGj 

iJl^^t^so lilj .^P^^Ij^ 900 ^Lijjl ,_yiiL jl J^ ^1 ^\js>. ^ 1 000 jjjj 4jj.<i^ 

3.^LLi^ lt^ L^LiJl (j-« *j-=^ S-il <"ii 111 (j-o (3SL<ilu i-aj i n"*^ dJJj (_y3 j i^ll 

^ JJLC: j_i£: 3^^^' rW^ (jr^ 3-2111 ^ j^ jJLS tLb (^gjUtHjl fj'^ls'^l 
^-u-ulj I 111! 4_l>-LlII (j-oj iLjjmj 4_uj1!I (_j.>-Ij.lII (j-« 3Jj-«j>JI (_y3 4-a Jca-'i I nil 

^1 Lolj^^ 450 J.^ liU j^ PSLV i^jO^JI ^;U^1 I l.2 jLHI ^J^L^a^j 
36 jjtJ jujj i_5Jl!Ij (LLaljJLv c^lill jljdl) o^j^^ ^j^ x-o^ljuil jljJi,l 

i^^\j.^^ ^jy-a£jl 21 «LI^_4j>J1 ijJLA ^t ^>-^ i(^^j 21 7t_Laj_u ^j-* ^^^ ^hS lJijI 

(_, III II J L^LsiLa (j_a j-jlj-tl J-J-?JI ' "' j " J J '-^ " tiJJJLlj ,.-.VI ,^~VI 
2 , 5 (jjj j-4^ J-«^>- "-S J-^J Geostationary Satellite Launching Vehicle- GSLV 
. 1997 (»Li (_^ i_ajLS]| 1 04] (i^Usj Jjl ^ (jl j^>uj 'j'jJ^' ^^ o-Il o^ 
cii\Sj-iK.ji d_i_L2j aI jiir'u iiu Sjjll^I iJiiLaiLSJI (j-« /"-:''j-'' UTt^' 3T!-*-'i5 

S-LjIs JjJ VI 1^<U" Vj SjsjL^ia 4jJ2j (_yjfcj I JlJ^-uJI 42jL3 JjLJI Jij^jJI 
.(jLiLJIj Vjljjlj SjLj^eim vIjuVjJIj Luj/jij (_yji sLciiiiJI (JLa^ (_y3 pu iJlili 
(_y^ I j "I ' ->" • "V S-j-Lilll i'jJt J^'l 3_iSLfljl I J I iijij x_o J-i^JI CjJl2^ J^j 
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(2) 

(J_LJ>JI j-j^Jaj ^.oLjjj (j-a ij\ja\.c CjJl2£ L4JI 1". ilr I J-i^JI (ji (O^JJ i Jii^JI 
iJlil^j.j>J.I jLjJjuall 3j^L>JI L^LtiSj jjjlaaj CjI Ja L4JL3 L^Ls jL^ (j-* J-j'j-" 

aLc (_y3 GSLV i_a jLiil 3^^1 ^j->^ Jji (*^ o' o"^' ?A5-yj • '■'i>^' S^Ls 

. 1997 

' J ■^j jjl (j-^L«jJ .sLuLciiAll CjLSjJklj CjLsjLill * J' '^"j JJJ^"' (JLjt-a ^_y3 
-i_!jjl!I (j-=-i- J_>2j Jl^ (_yjLua^ /j_oLJjj (_gi JuuZij3 (_j^ (jjjjjjJI tf jLjfc i_il»j"ii 111 
(_y3 <i^L>JI di 1 J i ?"i 1 1 (j^ >t<j"i lilt 2 1 uJiji (jl 4_La Ja J j^l jjfcj i4j (»J-Sj (ji 

" ' '^ J JJ U"j i4_ij^j 4_Lijjjij CjLlISj aI JlJt"! iiU sJlJI ".(JjVI jjjjjjJI 
«i(_j_<I/ (_jJI IJl^vI (J_»^jj j<sJ (_gjj|j (J^jjiSl (Jj^JaJI jLjejl (j-« VJlJ '"'I j'^'H 
L^jajjLio 03-^ '■^l AjJ^ Lt^' 5j-iiL>JI Cjniii'll .^Ijj" 1 iil J-Aj ijj^^-^V (J7^ 

(j_o Ij-jilS J j ' "ij sLjvLLo (_5-AJ ^ .1.^11 rcjjljj^l d-tiflj aI Jiir'u iiU JlI^I 

Ijj-Lisj^ SjUaHil CJuVjJI (jl (_^J_UJlJ l(JjLcuJI JlJ^^I CjI j TCJjIjJ-ilJI 4_Li2j 

(Jj_i-3jJI (j_o ' ' j II i_H-« 3-JjJ ?— '-^ 4_1jLcuJI Tcjjljj-^l iJIiLlISj (_5-1^ I J I--' ^ 

CjIju (_yj-II Jl-c-^Ls n_ajL^I SjuLLoj Sjjliilj -.- _. . ^" 1 1 :^liLll (jj,jjj| 
i_aJL2JI (J^^l (jr^ t::j^aLj>J 1963 aLc: (_y^ ^"'1 .^^11 L^jt^ijj-i (_^ jjSLillLi 

aj^ (.3-*J iLaLc (J^jMjJ 4jljjiJ Jju ^ .^tl-^ 4jJ_uk (JliljJLaj /jilljJilj jo.cj.aJil 
<ijLoj.S_»- js^c^j (_jjj3l «Qji^j AiflJ «Lujj(JI LuujLito ijji (_gi iJj>^>J (jyjiSj 

.(jlj I iiill CjL&LLo (_y3 (Ji-Jjj 

i_ajLji (_yJI Jj_».aj_L! ^j J ' ^ a 3j-^ tiJLui I". I lut MJLs ^ ••■■-'"' c^^^l (_y3j 

jJ^LLVI 3^j-o v2jj_2.a ,^^\ ' ' j tl "a i^LiaiJI JU^o (_y^ ^1 J SjJlS *I_Li 
f^jt^LII L^a^UsLi ajZlI Jo-Ij aLc: Jjj iTj^jLc: I 993 j j o"ij i ii (_j.a ^jioliill 
1_L<IJ (_yJjLjJi,l (J_ifuji!l (j.a pjJJI I jui (j^SLj JL>iJI ojui (_5-3j '^ j • "■-'"' 4j^jJ,I 

3_'l j ill (_y3 7-Ljc_lLI LjJJ^J-Lis 
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iSjJJ^JI tLUliiJI Cj^x^ 3-JJ-A »I Mill (j-a (»1^^1 Sj^iii JttJJ 1972 aLc (_y3 

((tLUiiii! LlLlII 3 i -a- n 1 » i'Ani\\ /<u it_gj i^ll tLiiii!l til^LJjjj 3 iiU'tl 3JaJuJ'i/l 
<"» I < "vj ' ^ ' '>* -^ II jjL::e_a JlI^I jJ^j^JJ dlLpe-uljILt-uVlj CjL-ol j t fill it-us^ 
CjLmi J I II tl i-dJj Jij-iJuJ 4_Li2jJlj 4_L<il«JI pljjJI (_yji «tL»iiii!l Cj^jtJ 4ijji)) 

. llj Ll5C_U l^pJJl"^ I J 

(_y^ sLua-flJI CjLj_Laj (J_LiLaj ■.(_5-<kJ sLciiiJI f_^ L^l JUkI JlJl^I Cjjjijj 

i(jL«_i (j^ jl 1 Ml" iiiVI) Jjl>l,l Sjl-slj lS>^' Jlo^jJIj JI .-^"VI cjVL*^ 
jLiS'i/lj cjLs jLaJI » J '" ^" 1 3jjLi4ll 3ji2iJI Sjjiill jj^lsjj »l Mi'tl (_yJI 3^LLi5VLj 

^ * J ■ 1-^ x_A I (_j_uL-Ljj Lx-1 ^ ■ '^-^ii cjLj-l^ ^j-^ ^ \1 A" , ,.\< t clL^j^ t " » ^ ( <•> Jlj 

(j-o jj_«_i (_gj_L^I /j_oLJj_jJl! 4 j j » i"itl djLjLiLiJI '"•-» .>»"lj I jll^I i_aj^^j 

LukJ-a-l i(jjj-5^''-" (.7^ i-dJ J (OJj ijl< Ml" I iiVlj (JLi^Vij ^_yJjjj.iLLbJI i±*jJI (_y3 

» '..^11 3jJ '<(j\\ jLt^^\ f_j\c- JuilUj jji-Vlj 

3-ig.l M^!l jLa^Vl al jjelx^V SjljIj 3j;^ jii^JI (_^c^ 1976. I975(_y^j 

(JLtjujI jOJ ATS-6 ^^^ />Vt J ,1 ^11 i>| JLJr"ii iiLj^ i(_ycL<iIl>-l JjLJ CjI j /t^ljj (_y3 
(_jJI Sj.jji3l jOjiiJuJ «LlL«JLI 7t-a\j^\j "ij^ljjJIj ^j-» '^H pt^ljjjl (j-« 'I 1 i nli n 

2330 .jJljlj 1975 ^-t — '^ ? ^^^ 3jjje11I CjIjj JlSj .3jjLui 3j^ 2500 yxli 
CjIJLI )«-jjI-j /t^ljjJI L^jJI ' " ' 3 "^ J J^j i3jjLLik diuVj i". i n (_5i^ 3x.jj.a 3jj^ 

JLui^ill «Ll>-Ljj^ '.(j\j^Il^ ct^ ^^jj-* tliLcLji Jtjjl iJl*jJI SJla CjjISj i4 lih^ca 

(j^JlJLjJI (j-\_Ljij^_LI d-uLuLA ^^JS>■]^ 3.cLcuJI (_flj-ajj icLji L^Jl^ (jjjjIjUI 

■i^Lu^l jLa^Vu j_yAji»Iill (jjJJjajJH! I 3_ijj>0)) (j-« '*>*• i-^^^' ' J^ O^J 
S Jl>.Ij (jVI (_yl>- j-f^ L7-^'j Satellite Instructional Television Experiment SITE 

. «Li^l_4li:>- 2l I j_^I^jX,^1J r* ' '^-^'1 CjLj_t2j a1 Jl?-"i( III t JJLJ^^ (C-Al JJ-* 

ijLLij )«_ujijjj i(_jJi3^l (J.oI£JlII /t^ljj (_3^ ^>^?-'^' Lr^ j^>^' (*^ '^J 
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'Lc\jjJ\ ii*jjL:>oj 5j.jj/3l (ttjjijjj SjjJilUlj ^ -» . ^ 1 1 J itflj" I ria ^jj (CjJjijJI 
^ ■-"^ ' 4_Lflj^l (^ial-iiu J '^ai 5Ll>. (jli- (_y^ AL^jjijJIj (_, oUII i_^^\ (Jii-J 

5_Lal£L!l JLI4JI 3jl>.j f_j\r j^j^ ^LiJtA pi jj (_ylll jL^I ??-*'j^ Lijl^j .S^Lc 
3x.ljjJI jjj^-^"'.' 3j^L>JI tiJLb^ijjJiJLlJI TjL^lj^lj il^JK ml j_y3L2iII pj-illJI *ljj 

lill j J^ (_5-II CjLLJI jojIajj SljJkl x-uojj tjlS mil A^uaJjj d-uIiUil 'Lu^j 
. J-i^JI (Jiia (2>JjSiJI <-L1j1 mi" a jij (_y^ SjijLcuJI uLUiiilj (_pLfm jj^ 
jjjjelll (_y^ 3_i£:Lu-aJI jLaS^I aI JlJeIjjjI (_yJI liilj Jjj J-i^II Ci^^ol JlSj 
pjlj-ioLA)) ^c-i-ou (-_3^^ ^L^Uj-j (j^L>- jj-« u^ri-^^J CjuLLii_iiiJ| jJlLa CjjIjSJI jj-« 
Satellite Telecommunications Experiments .r5 j^»l ,:^ ;. tl ,-.VI ,^"VI ^-ijLso 
■ (((_yjjii<ijm» (_yJU'i/l . (_, iii'tj-aJI j-ft-HI aIjlj-'imiIj cdJij Project STEP 

(_^yILll SJjjJI I ' J 1 1 (_jjiL^ •'^^^ J-lSdLS ?-*-'?^' t*"'^'^ '-*:' ^ I .>.AII CjLlISj 
(J1iLlI2I1JI (_5i^l ^ JlJ-" I n't (__yoj VI j-^Li (jl^ (^LaVI j.^1 jjja CjljiIaLia jojiaj 
4Sjl MiU (J-flSLj i_gJJI J-03I n .» I'lll <ijjiJuJlj ^Li-jJI jj^-»"l LajLflj Li^iiSij 

. jlj o"ii iiVI L^ (JjsSjij 7il^Ij_JI j>JL^ (_, J < I'll 1 1 (o^jJIj 31aI£LII 

jjjl^'l CjLg.j^ I'lill ojui aI JiielLij/l (jl£ J i^ll 4 J I ri rlu jojiJ I JjLill q\ ju^ 
(_yILll 'Lj_u3j'iil ^1 . ^" . ..VI .-il U-» ^ JLjc^ (_y3 4j-3L>- (_yjLLiiiJI L^ja^Ujj 

2j^ I :,^tl jLi^'^l jjj^.^" dJJJiSj nJiiLcj^ I'lill ojui (Jila 3^li»SLj L^jJI tt^^*^ 
(_y^ 5 _. ^ I •. .^ II jL<i^^ L^LaljLJ-". Ill f_j\c 3< I iilj 3^Lu^ J i^tl liUj j^j 
. Likj-Lcj cjLuji^pSLIVI iIjLcLu^j i-<VI ,^"VIj joSLaHJIj cjLjjjiL>JI cjVL*^ 

^^_Aj i JlJl^I «Lj^j.j>tJ jj_* ^Luis^Ljr" ( III (2>^»-4-l t_$JJl ?*-jl^l jjjjjJjI ^-A IjLAj 
. I j ■ 3 I ' ^ " 1 1 ■"'! '^ I "i.^ll ij^ j_lj5 JJlaJ SJljL^ 3x.LLco ^Luajill 3^1_u^ (jl 
J-Aj JjLja_a i_ajL^ d—UjX. «Lii3 3^Lu-3 sLLl f'Jij.ujji (J^ <"ii III (3^-«-l <ij|j 
j2)SLx-1 Pj_^^_*Ila 3-Aj tCjIjj i I nil jj-* ^JJ^^:'e-« JJlC Julj Luj-^ * ' . ^ ^ J.^^ (_^>LL3| 

5^ I ;,^1lj CUjiZllI 4Sj.JV «^jj It I lllj LujiLujiJ IJJ< mi IJlJJG 4jjJV )«-<l5CJ (jl 
l-iSlU! 1975 Jj^ll^j^J •'ll ^JJmj4-l3llr^"U uIjLc:! Mr^ll (j-a J-U$ ^Jl^ (_y^ 

ij\jljus[jj2\ JLa-l /<u-ul (_jlr « LjL^LjjI)) (_, i nU 3^^ I :,^tl L&jLi^i Jji J i^ll 

«G_t_ulj (( (jjj^^j^S^pjl )) jl^?-l^ (j-« (_^ILu^^j-u i-_3!iL^ (j■^-« (_^^ ^LajL^I ^j '^ 'I 

. JlJLJ (2>C j1< mi" 1 11^ (ji>-*^ ' ^S ' J-!-^J^3 ' ^^^ ^JrH-id Lt^ 
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((INSAT iitLiih) Ji*iJti\ >iBJt 

(_y^j i5-jj i^ll sLuiill 3x.LLca jj^:*-a JiU-i (_gJJI INSAT -1 -> '^11 TiL^Ljjjil 

aJ-Oi ,j-a LiJliiJIj Jj'^l (3J^-<taJI J ni'^ («-^jJ • A-D i-Sjijjtj L^J j-*JJ InsatI 
"o'-i)^" Crr'JJi'^' (-SJLSJI (>_a j^,±c. (jiLl i^JJI (_;,JliII j_«2JI jjLs jU^VI 

( 1 995) J.4AJ Jljj V i^oilj llij CT^li>«'^' e^ JliJI aU^ i^oJI jjIjJI ><UJIj 

j^Uk: ^1 a^UsVL. .suSLui jii^i e^v^ (^jjj-iJiJi jl.j)/1j jl^vi 

JLi^il (_y3 J-^_>« I— aJl 35 LjJLv Jl».jjj . 4jjL;LiLaJI Cjjlj£L!l (j-o jl jJiL! (J^lS^ 

/j-jalj-jJI jJLj.Sjjj<2 jIla 3 , 6-3 (j\j 7-jl^pj J '^ ^ ' (JLj.2IL<jiI (_yjljji L^-La (jSLi 

jl 1 °i »l "J-^J j_<IiLjJkl i°"i J 11 CjIjjS (j^ £Lj^L<iIl>-Vlj 4jjj^IlIIj ^-liulIcJ 1 
^_^1 ^_^^jj_n_LQJ 1 jjL_uj J(l ^j-toij j2>^ 2[j)j I II a « Cj Lt-ujl )) ^^^ ■ ' '^ tl J ^ ^11 ^jjUjljj 
(Jj-uD^l LaLx-1 jJuLul JJ-* tl)^ ^ 1 I iM (j3-*^J J^^t^i cL>.L(ai_a ^j_« a90 ^j_« * )j-^La 

4.^lil (JlLo (iiJlil I II tl» i^Ju-^\ ^1 .^"Vl J 1 ^t SjjJlC /"»I ^j .U" (.lILLAj 

^mij ju-cVl. a_c^uji ^r^VL^vij cjL^uji cuVL^Ij jM-Vi 

,^Lc.VI .-.VI .^"1 Jiu .-.I ^j.U" ^ cLaljij-'iiiil (jl£Lol (_yJI i_f Jl 
JLi^jJI CjIjJLS iiiilL<iJ |_5JJI (_^JiJl4!l JajjJ,! 3>3 JiJ^jJI j-<j-aJI 4JVj 

3j«ijl'°iVl dil^jJlitj S-JkLtll (_gjj>JI jj^jJI 3'C J Mil Lj^xa. Tc-jj-al ji2£ (_g^j>JI 

4jjj>JI CjLbjSiJIj I i-»- I III! 4^JlII 4jJLc IjJ-»^ (_ylaju j I J -1 ^ 1 1 j^jSLxjj 1 1 ''^j' 

. 3^ Lu< ' ^ '^' (_p a^\^'\ 1 3^ 
(JI I ^" ' "I <iiajtA 100 (j-« ^H^W J-*^' '^^J J-*J J^' (^1JlJ-"imi1 liJLLifcj 
j_^j_JuJI (Ja-1 I III! J^ls (_,lr 3x.jj^ 4_LtaaIaJI CjjIjSLII (j-o jI JLJ^ 5J5jiLo^^ji 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

lJJI I70(>oji;^l tMivljjlJJVj^Lkill ^^jLitl^l I990(»Lc,>ojjLo^j 

1 j J '-^ (3^-4-1 (_7J-II ajjioLlI JLjIj^I (_jlr LalsLJ ^lilo lilljij LlLula iS-iLilli,! 
d Un ^M 1 I I ; /t, Jjj_l (jl LLlSL^JJ .'>u^[jju^\ jLiSal '"" j'"' ^1 Jiir" I III (j-* 
(j^ /<J La JL-Li-J V sGl j Jl^ (_yi S-ajL^llI CljLifllll Aljiitjjjjl (jl :3jJLlII 
tfjLji (j-* A \l ^" , ,.VIj jjl ^. ^~ . ..V 3>Wi I II a 3JjL«Ji,l d-tiillj SjjIjVI aj-^jval 
^ j j -^ i jJqLj L>-LLa ^^SjJ,I jI jjVI I jLjfc (J3^ O' O^^-*-" O'^ '— *tH*" "" ■i'''"'^^ 
i_jJjjG aJ-C jI JLuil J I (J-aLjcHJ sLjejILi 4_La a \I ^" ,,.VI VO Vj LaJlSj jI jjVI 

.3JjL«J,l aj<j>^l .al j»"i iilj 

((CjLjijI)) ^ ^ I ' . ^ 1 1 J ^11 I jja jojiLuij (_ylll i_$'jj>-'2l jLaJVI JLi^l (j-aj 
(_^Ljia_flJI TT III oil ,_>^a_i-aJe_a 3 j ' -J II jLj^'i/l ^ Jj 1^ ■ ■■? liJLLifc 

tfjui i^Jpj .Indian Remote Sensing IRS jLj^'^l 31 mini jjij ijl» MrimVlj 

^Jl^HJIj ("iiiLllj (JjJ^L>Jll CjLvIxjl^^JlSj J <1 i'm "^ j< mi" a 5ji^ AL^ jLoSal 
JljljJi,l Sjl^ilj (.3-*^'j^' 1^^^ ,^",,,lj .-.I'll ,^j^ll j^ (oSjtlllj il_aLi:>JI (j-« 
Sj^^JtJI Jjljll (_7^ /O^^JJelllj 5jbl (_y^ I '^J? jLaS^I ojui Ajiiej-uiJJ .S-uUI 
.CjuULII Sjl^ilj (j^iLjiil (2>c ' _ .j^Tillj j^|j..oj«J| LLajiaJtlllj 
Jliij IRS 1-A. IRS 1-B Ua jljuil^MJ o'><»^ J-s-J:? LT^l^l cTxS^I ^j 

42 J j-Lpj '199! , 1988 ^ liJ^IL-^j^ ij^^j^l cuLajLlII (>^ (_^ ISlUI 
tfjuk .ijLjLjj i(ol45 TT I II 1,1 Jaj^_JJ (__)lsjjLjj IjJLa 36 , 25 L^j^ tt i nU Sj^^^i 

iJ^Llal J U" ' 1 1 (j-aj ' "-"JiJ >jjj ■'^"'J (j^l (_p I j • "■^' Jt^lj-oit TT I iiU jLo^al 

. I997j 1995 i^Ll ^^ L^-cui: 4ii,j.<i^l ^ oi>i^l (ji>*^ 
^ S^jJtJLuill uuLjLJI j^loitl^l ^ (jT^/^l 5j>!y^' ^b>" ct^^J 
. Jlx^JI (_y2 (jl£LJI f-LijI 4j>ij (j^ ^^! S^ljJJI (_yk: JiAJJu i-^^p- ijLia'i/l 

3JL>-j ':L>-i I II a ^Jl2I1J (_j_Lujj J's i"i I LlIL>- (_yjLLiaAll ?r i nU ^ Jiir" i ii_tj 

^jjuJI (2>£L<uj . jLjUJIj (_gL<iuJlj ^ u ^ 1 1 J jj^lj jt^ill (JiLa Sjj^pJI jji<^L>JLl 
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cUoaJI _^iac9 6^1111 ij9i^l 

(J-o-a L>J, I 4JLa_i J-jJUi! (j\^^i I III (_p <Jiilj.jij ^'^"■•-11 <~ii ul . ,.ll J 1 , ^"j 

(j^j )«-*:»J ^Lol£[lLo Lul-Liia La^Ujj Juijj Jii^JI (ji LLA Jjill 4j^^L>.j 
sLiiaAII i~»l ^j .U" 3x1 JLJtlijilj sLul jdl ^^i-laVI Cjljjl^j sLiiaAll CjLiiSj^^jjIaj 
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I 



(ji jl_j_ILc.L_i (_^jjlJI j<sJL«JI a\ o"i itl (_yi Lj-oLi. 
.(J-jji-Vl ^jIIjlII ^I_>^ Sj-uiIJLi 'UstLS^ 

4 J rnl J rnj ^ Jj '^ ' " '' I— ^1 J-I&l SjutJ 3JjJl^ CjIjJ-ui 

(J_aLi J S i"i t <i^»-LLo JJ-JJ 4_LliJ.I aJ-it CLu\S (jlj 

4jJjjJIj 3_uj<Lu^I uijI^^jJiiLI L^jj (J^Uj V 3JjjJJ 

iJjjlS (jl L^i (JjjIj.jj/1 iJJjJj ^^JS>■] £Ll>-u (j-oj 
j>J_ii 3_jl_4.j>JI cLiia_o ijji A \l ^" , ,.VI jlj i^'ii III JlJ^ 

(J_Ljlj_<j<l ' ^ aj " (2>^ pLajJI (_y3 1^1 jj-" I III (jSlxj 

(_y^ j-i-iLJ jjl^J dJj-^li I jl Sjcajll iTjLjV^JI Ji-b 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

3j_iij^l 3JjJl1I ^_yjfc CiJl^ jjlj L^Lj (sJLiJIj aJLaHil CjLjVjJI »_l2j ij\ -I 

5tj j . Ml cl_^ i_j'i'^~i Mj V ISj^ji I j I « -^ J La A^iaJlj <JliLu.2l!l (2>« tiJJU-1 L^JI VI 
^^ « ' j-jjJaj ij-^' (j-* 3-SjLiiu-o (_y3 SjcaHll CjuVjJI )«_o (Ji-JiJ (ji -2 

jjLijLi VI 3_Ljl JJI L^ljjiij L^jI^ J j , ^ ^ 1 1 ij^ui^ V (_ylllj 3 ** I '" ^ 1 1 jjjbfc 

jj-« *^-t-»3 Lx-1 -^ 1^" ' "t I iLuLoiiiijl L^jjk^ J^-i-u^ILa ^Jui ^_^i^ jj U" ^1 -3 

Sjistll,! cjLjV^I (2>^ I jl\t ;;" , ,.l ^1 . 1 U" jj( (^Slxj (_yJLlILjj i^j^'C . nr oljji^ 
(jLa id_Lojja^l ^j^'C I rull cjIjJl2JI (j^ j-I^-lII ^^* 'j Ijj I fit i-;jj^ ij-*j LT^ 
djULu 4^Ljl (_^ JijVI (_yJI J 0" I nl V Jl3 SjLajII oLjV^JI (jl i-djaj Jjj1j-<jjI 
(_^l t_u>3 ijjLo (_y^ (Jjjlj.jj<l i_ajL^ di! jjj I L4! Sj^SLuiaJI &>! U". . ..VI jLi^l 
. L^ 3j^Li. c-M U" . ..I jLi^i jj^^lj j^3^ tjlSLoV Jjj-3_^l 

iIa_<jijVI fjij-ujj\ «LSJa_La (_y^ sLciiAJI (_y^ «Lu.SIlII SjLujJI (Ji>o (ji -4 

I Jlj* i_^ J j '.^"' (_^l ^JjLajJI (__>^J^I (j^ (_jJjVI S^tjli" I rill Qi^ CT^'-^WJ 

• S-lkjII (_y^ A>LJI jlj.iLj,l Jj^ JL?^' 

1 988 j-yCi-i-LM 19 (_y^ S_Lali]| ijjLUiiiil SJjjdl Jjjlj^l c^^tjo^l aSj 

jjfcj i4_ul j jJ^Uol CjIjJlSj (JjVI (_yCLu-^l Lfcj.A2 j3^^1 (j-* dJiSL<u La jj^ 
sLLa-clj «L»iiAll (JLjc^ (_y3 sLj^Lu^ *>^ 1—1 1 I iTiSl i_2JL^ J>^ ^^r!-*-'^ J-«-3 

.(_yLulj.jj<VI (jlj-iiaJlj *L»iiii!l /t^UjjJ 4jt£J 

i(_^^^_j*-Vl ^Lxia_ijl ^:_«1j— 1 (j_u_LjLfl_4-l \juJlu2 (_^i_ul^j_t.uVI ^l^U^jJI ^j_uju 
jASI (j_«.SLj oljj-o tjl VI .-- I ,'^^\\ ^^^ Ax yitW 5j_olj.aJI jjuL^] JLlSLjJLl J-Aj 
ji-olj-i j-j^jJaj (_y^ plj_t.oVI ,j-« I i '''^ 1" (.7^1 3_i-l51II CjIjJL2JI liJ^ilal f_j3 

2LuLUia i^jljjiiJ 4£!±ull Jj jJI ti^lJ L^J^i-J o' '-^^ •>"'^' r^' '^1 ijj^' 

«_a CjLj_(.2JL!Ij lIi Laj U II (JjLjJ (j-« SjLflllj-uVI L^ 7=-J^ *>t!-*-*^ CxjIS I 1 j " 
djl-LjJpJ VI i^gjUIl I JLA rjU- ,Jjji.VI JjOil 7-Ljj V La I JLjfcJ JjjJI J>j-<k 
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5j_uS <l>-jjj 3^Ji2lLo (Jjjlj.jjil jjILtjj .jJ^UaVI iljLsjL^ ^^jjJajj ^^'' ^ '..^11 
JL£j i LaljL>.^JLiS 155 ((I- (3^1)) (_, I riUj '(Jj^l (_yLulj.jj<VI J 1 ^11 u3i3 

^lilJI <^ 2-Jal ^liJI j-^iil JiLlj .^oSLa^lj JL^VIj ^LiiiiJI 3MLVI 

"^ J <1 1 < II i_!j1_3cJL1I 5j_^^l ^^ « ' (Jjt>- Ji^J «LuiAj (jj^UJ 1990 (Jj^Jl (j-a 

.JL^VIj 
Ulj^3ij^225 ojj i^JJIj 3-3^1 j.<aJI ij^lj-^l r.alU! 1995 Jj^l 5 ^j 

^ , ^ a ij l^p^jlj^ 368 (_7JJl pLfljjLi i-;jj/^ (_yii3jl jl Jla (_yil j-«-^l jjlUi j^j 
<ij_j_ifc <iIL«_Lu3 (_gjJlj f_j \ri\j.LM^\ j 1 ^11 JJJ '^"' ^-^ J .^"j , l^p^jJjS 729 
jLlol 3"^' (_yJI Israeli Aircraft Industries lAI (jLulj_<jiVI jjlj-jlill CjLcLu^ 

(jjlJjLlialLlI (jLloJ (_y^S3 CxJlS (jlj ^J^S I rull ,jj1JjL2J,U '^Lc J-i^ 4^J (.3-*_3 

3_jj1_5cJLII sLuiAll CjLojii- 4£L«S jj-* '*j-^ 1 j ■ "■^'^ » u" ^"j (j:j_j£j| ^ I .^^^tl 
jj^^pLj L^K J.4JU (_);>. Ij^ cj^ jj i_a jL^ jjfcj iij\2j\ i nil (j^j'^ 1 '..^tl ^jj i ^H 

-LseJjl)) (_JJlI,1 ■ l'^ ' "j" " (_yLulj.JJ<Vl ^Jjl '^11 i_yj\-LM\ u^i^ (_5-'J Ji^J iL-Aju^\ 

jj^jJu (J-«-«3 4_L>-jijLi^ iJiilSjja^ (_jJL>Jl Cj^^l (_ya (Jjjlj.jj/1 cdJ-flj Vj .«2 
.(_^jj>-^l <ijjLxiiAJl (JjjJl ^-iAs>- L^jJl i-iJ-i^jj 3^Jl2ILo sLlISj (_yjkj (JjLxJl 
(_, I II J ti^lj --'Vl .^"\l t lj_<i2 J_lj1j_<jI i".SlUl 1996 jjLo 16 (_^j 

(_, 1 r CxjLj (_y^ljJL3. jIJla (_yJj J -1 ^11 1 J-A 3^^1 3jl«ir q] VI kcjjjjj^Lo) 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

•"oHij'" rJj^^ clLjLj)^ (3^^-^^' 

dij^j jaJJ 1959 i_^ 4_«_u3l^j_o 4jljiJ ^'il .>.^tl L^IsLij Jjj|j.jj,| CjIJlJ 

Q^jjJ ijujuus <ijjlj_LO <". .^ .^-^ '^^■'-i^ 1967 <-jj.:>- 1— iLi^i (_y3 JaLiii!! \jjt 

(joUll (jLuljjjiVI 5j_aLjj^l (_yiljj c-M U" , ,.\t t j^^ijjljjjjl j_y^ Lu^ j.jkS ^^jjlaj 
'' ''-IjL' t^J..'^^ ^tj :->ll d", , ..I'^j . 1 /j^ U"^ 1974 aLc (_y^ 4jj^ 3jl3J sLUiiiil 

(_y^ f_j Ull I ~ . -»- J 1 1 ^ !--> •"■'! jjj I riTrl ^ oUII tixjajJI Sjlj^ djuu "iSj^ ((ISA 
Yuval (jLfljjJ JLs^)) f_j Ij'ilj-i-uVI /oJL«JI (_^l I j" '"^ jj ; ^ i''J i^ljiaAll 
(_5JlJIj (((j-^i» ^ '' ^ : .^ tl j_,5_2J| j:_oLJjj jJj (j-tj>JI cdJi JlIoj .((Ne'eman 
r-jJij isLua-flJI CjVLjc_o (_i_LliE_o i_^ (JjjIjjjiI (JliljJ^ ?LlJ tlLujjjS Jiitjl 

J^l (j_o 3-J^I j-ftJij I990j 1988 ^ JjVl J^l (j-o 6i>«^ 3>L^Li 

.jVjJ Ui;!^ ISO ^jJtJ ^lJj_JI I jUi (JiKjj 1995 (_y3 (_yjlill 

SjLc (ji-^>J *Liiu_il jj_flJI (_5-l-c j<u (-ij-j^>- LilLSLo LLsLiiuj 3Jl£^l (Jiiljaj 

(j^ 3JlSjJI Sjljl (jjlLjC^ (jjSIuj . SJlcI I riU '"'I ^j .U"tl <iJL>Jj «LujtlII (jj-i-ill 

(<u L<o , d A I ", -^ 1 1 ijliljlj^l i_j \i <i aj s I U 1 1 J (j-A-J-uJ-i^il J4^ (j-* Ij-iia^ 23 

(j_Lj^ jojj iSJlS^I JoLiuj (_y3 (Jii^jJtjJI j£\j^^ (jiiLtaLsJI (j-a jji^ (JJIjjIiI 

(_, iri'tj-flJI (_^jill j^jJilj ESA 3_i_ijijj'^l sLUiiill SJl^jj (( LojU)) 3j£[j;_aVI 
SJlSjj (jLiLjJI x_o lj_ii-lj iLuUlLj r-l '^.^tl lijljtjl _^j^j ^LUiiill (JiiLajj 

1991 (_y3 I j« " (3^' ^-i^^ (*-■ Ct-^'j 3_i ( "j>ll ^LiaAll 
(J_Ljlj_<jil (_j_3 sLuajill CjLlISj ^^Jjlaj I jj" i^j.xj i_^\ jh\jX\ ^i-it] (j-aj 

Technion Institute (_yi2l!l Q^jjiej Jl^jlI, j-jLi!I tLiiii!l iti^x^ «jJl\)> Jl^jla 
CjLjlaLsJI j^' (j-*_3 lJtH'j-^I lt^ 4-l>.jJj K" 5j-aL>. jjji'ilf jjfej of Technology 
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S'' I '.^tl jjj^pj 1986 aLc (_y^ sLiaAII cj^:»j Jl^*^ »1 I'iitl /<uj . LjlLc 3_u.2l!l 

i-il'aMaj iij%\,\M,-A iSj lit . "a itl ^ 1^ ij ^1 ,'^^\\ ISLuISLlo a^I^ J o i"i" (_j^lj 

^ ■ < ^ < ^ "»■ " rt LIljvLij L-uJl1^ 28j ^j-uJjJlJ 4_t_u& J ,'^t^j 1 JLLj_ul 25 Jl^jlXI 
jIJl^I (_yJI S^LiaVLi CjLlaLsJIj 3x.Lu-^I < ~ » I ^ I U a cJiliJtA (j-* /ojkjLjUi*-! 

(J_Ljlj_<jil CjLJLSLal (j^j SJjLio d-i^j^ CjI jJu 5-a J U U jjJLA 7=-jIu LxjjJ 

si <il»ll i.flx;t>- (j-<»-3 itLiiiiJI (JLa^ (_y3 J '^ " 4j^L>- 4jjjj«JI jJjJlII CjLJI£LoIj 

«LcLLi^ CjVLjc^ (—flJUJtA (_y3 -1 j^;" ^^^ ' (2>« S-l>*^' L3-''-*:? ^ ^k . ^ . ^ -^"i 1 1 

«_iLlII -I . ^^ A 1 1 J (jlj_LLaJI cUj/jtia jojjta SjjiLflJI djL^Lv (_y^ jL»-^ai i^LiiflJI 
. - . I , ^ , ^ ^. "i 1 1 ^^ sLxLiJIj SJGLoi'i/l (j-« IjJ^ p '^j (_gJLllj 5-mji^ll S-iKJ 

JjjJI f_^ cjLa-il j^lj_aj cjLSj_<i (_y^ (j^LjJu (jjjJI (j-^-ij/j-L^lj «L<ji«JI 

Jj^j (ji (_j_2^ (j-^ • ' J^-i-^J ajLjaJllI CjuVjJI 4j^L>-j 3^Jl2II1,I d_uuiiflJI 

C"<3<3>J:jj LSi-'*^'j lS-^'-'^' ^a^jJIj CjLJlSLoVI ^i^ JjiSLjj sLsJjiJI «VJji J-<i:»J 
.t-LjcJJIj jIj o" I iiVI 4J (J-flSij SJjjJI j>LLjIl) ^J-x-a fj-^^ i—SJui ^^tj 

j_S_«j (J_i i(j_Ljlj_<jil (_y^ (j-<_«_i_SJ,l L^l <iU I ' ^"s" jjj Jjj|j_taj| jji (_yi^ 

• lJj^I JjJ U^ lj-> ojiill 5-bl(j i.nllj J^^jJI »1 <il<tl x_o jjjLijil <t.SjJJ J-*'j^ 
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6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cIioaJI 

"i-i-LSILlI tfjL.^^ . JJLJ (2>^ jL«jiujjj/VLi "J" J I n't (_5-l^ TtiLaj^l La jl (_yjL»iiiJI 

>^j U" I rij (j-i JjJl^>- (JJJ 1 (j '»'j"j (^J-i OJ-"^ l^ji'C'^ CjLajim aJJtj 
4-i.mlji rill ^jJl:>JI " 'j"' Vj i)> jo-»-ll Uj-I^ T-jHiLa -I .^^Atl'a , I j^^l'" ^j , ^ -^ 1 1 
(Jj-SLIaj (j-* (_,lr VI LaLti (jii-a 4J1 jl^I^I (^SLIj .(_>I=jVI (_,lr 3_j^ljJL>Jlj 
Ja^jJI (_,lr SjJiilLi Lfcjjj^pj I j a\t Ulj 1 ^ < M ^ ; 4j^Lu^I jLi^'i/l CjLlISj 
'"'I ^ I ^ . L^la A \l A", , ,.VIj ijli Laj U U i>JLit (JjI:>oj L^la Cj Laj U 1, 1 jl ,^" ,,.lj 

(j7i J -V (_jj| r-LljtJ (_gJLjl lii (j-«J •^j'j-^?^' l>"-5tH?^' ij-" L?_5^' 'l^'J-li-*^ llA-^ 

(_, 1 r J- J '(jllj (j-U^I (Jilo VjJ >l3J La jji -j^'^l 3jL^ (_y3- I jui (JjlIj 
3j^L>JI c-M U" . "*^l jl -I'^l 3^^1 qI'' O^J-^^ (jjl "iJtHI>^-"1 ^^J'^^^II 'I-^J 
. As>-^' li 1 1 j3j-^' (^ <1>-LLo lIi Laj U U (ji (<s-C.jJ sUajkLLlI i_fljJl£!jJI (<s-C.j L^J 
g< J "r jll^p-j-o Jtl g< f OJ^II 5JlJJL>. «L_uLu_u (Cj-uj ^ * '^ * dil jJu jj_ul^j_i_ul ^1 

. ^ U", , ,." V ^ j "■> i_ajL^I I Jl^Jj ,.U , ,.jS?l ^j_ij| 3 ^ U : ^ ^^ 3j \l ,^",aVlj 
(Jjj (j-o L^j^" i"il ji l£Lj^^i L^ Lijix-i 4_uLlII ibi-jjJI ijji cjLajUoi ^ I A"sVI 

(Jjj|j.jjil <ijjjEjjl^pjjilj . ' j" 7- 1 ' * " ^jl-T* (.3-^ I j ' "■^''' (_yji jJajjjij Vj (_fjj>-l 
Jljp (Jj i^j^'C I rull (Jlil^jjellil c-M U". . ..I > ^ ^"X" Vj jl^jsJI JjJJ ^ ■-'"'^" V 

i>LJ,l (_yl^ ^Lj 31>.j^ (_y^ iXh?^ o' f-^>^' (j-« (jT^I ci!Lxi3jLiI,l (Ji-j3 (jl 

j_ikj iSj-SJI «_Sj_o (j_a (Jj_^JLjJI (J_u^jj CjIjJ^j JjjILlII i-jjjuIj Jji^^IUJIj 
(jJaj l-«-Lu (jJ^ i'?nllj (_gjL>JI (jj-ill 'ry\-uj Jlju (_jjJI CjLajUoll dlim ^J-a 
Cj.^ ^j_a i_i -a- iri'i (jloj'^l jji x^ljJIj (j,o '^j'^l tiJLUj L^Ji i^j^l (-Sljial 

.L^lji^l 
ajLaliil CjuVjJI I j'"* » U ^" jji ^ I'l-icj (JjjIjjjiI (jl (jjl «LLiiaiII 1". 1 ii_;l 

(_y^ (J rijl 4JI l-tJ-<J-»- (<si«J J-ol I Ji^ iSj^'s I rull 3 j^\l U", , ,.Vl CjLo^i«J,l JJuO 

V cjLoj_L«_o J-jj-j (J-j-jIj-j-oI (jl ^ ^j^--ll (j^j i<ijj^-aJI cjVL<ill>-VI j"-^ 
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I j "■ ■-' ' (JjjIj.jj/1 VI ja^ 2 LliLoyljLA I L^ Lijix-i (jl ^ "■■-" ISLj^^l *^'-^" ' ""' 
. L^l J I 3^^** J .^-«. I (_^l Cj La J U It Liila jlj o" i nU j-J-«^ 

jJ^UaVI <J1iLj_L53 iJJ^LILoI (_5-Lc JjJiJuJI (JjjIj.jj/1 i_ySJS>- (jlS LLA (j-«J 

-j_a'i/l r-Ll>.l (jl- L^ TT I rij Llajjiu I 1 jj"« ' " • « ^-^ a j!hj c.\t U" , ,.VI oLtiajj 

(jl (_j_S.iJj i(_yjl_LiiiJI (Jjjlj.jjil 5j_aujj ("^4^ (lA^ ' '-^''°' I J-ik *jji C7^-5 
JjjJI L^jI^ g| ? Ul i_gJJI ^ • "■^"' (»L*ILifcVI cliLa^laJ,! (_,lr 3_ujj<Jl (JjjJI (3^*^ 

^^jJLII I j • " ■-! ' d-uajLSJil (_j-ifcj i-ijjia^l CjljjiiJl (J^ i'( a\ (JjLIa (_y3 jj.j>JI 
5-al I ri a iiJI_L(fc tTjjL^ LajLLc t_gj ^ null jl <n" 1 nVI j '^'' lIiLjIJlJ (_y3 Cx^ 
. I^jju (jl (JJJJ>J "^ lj:^'-*-"j Ui^J^ O:?'-*^' 0^ I (j Miiit iIjI^jsjUI 
L^ ^ " ■^ J iOjJt-L^ ^ I '' i(_yJLjiajiII (JjjIj.jj/1 /j_oLJj_i (jLa <il<iJ>JI (_5i^J 
(Jiaj (jl L2iLi^ LJ-'^-y "^ *— ''j'^ L3-*J ^ ^U'l I (JliljjLio (_,lr SjJajjjii! LSLsl 
(_yjjj(JI j<sJL«JI «Li^ _jliej i^JJI di^^l (_y^ liJJjj ((JjLxja 5t^Uj_ij 4.^^lj^ 03-^ 

iJLji (JiJ, 3_i_LilIlj 4j.<ii«JI CjlJl£LaVI (jl x_a IjLjk . 3 1 ?"i 1 n a 3jJj^ S-uLuiS 
(<S-C:jJlj 3 J ml J in II SjIjVI l2jj_aljj jj (jJjJlJI (sJUJI (_y^ 3^Llo ^Uj-JI 

J J • "'' jua] I JUfc (jl j-uoLsJI Llx^jJI (_y3 JJtJJ (jl^ (jlj i(jjiiiill (Jjjis (_jX.ljJI 
3_LSlj;_a'i/l SjLjaLjJ,! iTjLjVjJI x_a LsLfljl (JjjIj-jjI CtJlij 1986 Ac (_y^ 

((A^jaJJI <_jjj».)) /ojjiLi 4^j^)j(J,l « (_y:ajj l^pjj) V I pLajJI SjjL^)) (_y^ 3SjLiiujii! 

aJJt (_y3 Uajji I - . « U a J ^ %j\j,^\\ n\\ ,'^\\ ^_ijlj .^tl 1 jjjjdu i_!jLjtjj aljiill 

j.ij,^l cr^j^lc::u5SL!l(_yL^(_^ljjLll(jljjLtJI juu l990(=.Lc ^jCjL=tjVl 

OjJUa (jIjJjlII I JUfc *L^ILil JJUJ . L^Ulaj" 1 na (_yl^ «USIjjl1I tcjjIjj^I ^^*' 

. L^ljji jl iCjUjLLajJI jjJUk jLa-'i~iinU 

eJliiJl &\tU-,,.VI ^^ J^UaLi Lfcji^^s. JtH'j-^I "-^^J^ 1 995 Jj;j| 6 (^ 

.(_yjLiiii!l jIjlJujjj/VIj c-M U~ , ,.\l t 4ial£[lLa S^^Iilo L*JLtl4J Cue-Li-a I j 3-(3^l 
L^j,^^! 5L>-Lio J1J.SIO Vi jailj Ll^^o Sj-ji-sl (»I^£.3| (J^li- L^Lb (_yl^ LliAljJ 
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. 1973 J_1JJ^I (_y3 (J-UJJ I rill SLcS 

jlLo 4Ll>. Qj jjLJj CxjlS Lx-1 Ji^ I ol->- (jjjlj.jjil '"'^^^ 1 1 996 jjLo 1 6 fjjs 
.(((jbji)) ^^ T-jjL-oj (((jjjj^Lc)) <~iVI .^"M t (Jj^l Lij-Ji^ jJ^^W 1984 aLc 

«Lj_lj ^_^^^j.jlJ1 (_^^^j_iIuJl cLfl-La-La ^^ u * tj i«L_»_jj*_a ul)lj_t5 ^J' j o '^'l jj_<ij:e_)j 
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' " ' 1 J ' ^" jLiiujjl sJJL 4jl3jJ.I ^JajJl (jaLijj . >< ^'i j di LcLu LaIIj I j^' 5' 1^ 4_ij5l_flj jil ^Jul CjjlSo (2) 

-SjLSelill djuiijjl 4_u3l_>.a 4jJjJiJI JajJI j-ku 4.^j>. a ^j^a 

. 1985 . ^\rSil S^UJI Sjj.,^! 4l;4JI . CjVL^'s;! jUSt : JjJl^S ,jj.t^ (3) 

.^3jLJI j^jJLI (4) 

. 1995 Jj>jl 21 .3j;j»L11I jj.^1,1 3Ji^»^ .i_^jL^Ijl^ j^oj*^ j3:;SjiJ i^ljj (I) 

.^jjUI j^jJLI (2) 
. 1995-1994 Janes Aerospace Directory, (3) 



2\,^~A\ ,-A ^j ,U",tl J^ j^Ls (_y^ji jl Juo (_y3 (_yC.Lu-iiJI j-o-ill -i5^>! IjJiJ 
(J^I jl) j-J^I (J rijl JL>iJI aJJt (_y3 (_yC.l_u-iiJI j-jiilLa i^kjuusj] . ~ 1 1 ^_. . U" 4j 
jljiil JJLajj i<iIjjLA 3^j.jjij (_>l3j'^l i_}^s>- JJJJ ^LuaAll (_y^ '^J-Il-C ^ ' ^ ' ^ (j-« 
djljjj 3^j.jj< -^"'^^ '-^^ Jl^>»J' ^•j.'^'^.' j-«-2Jl pL^j' j-<-S-!' '^J^ Jj-^ lS'-^' 

J_i-3jJI u^ 3 , ^ : 1 1 tf j^jt ^IjLJr'r i,il JlJJlI^ (>^-^J •(Jj'^' mM' >^0 

^'JJJ (JjWiJ LlJiS (_j^l jj-J^I djuil p^ (j-* <ijjLUa3 djtlijil (3^^^ ^ ' ^ ' " 

• ajjklIII t^j-=tj 3^j|jj(II 4jjejjIjjjjjVI pLsjJI SjjLus 

5-j^ "C I rr < tl (__);olj^^l (_y^ ^ 3 " ' "-"" ""' (.7^' L^li cjLu.2iJI (jLs i3_ujiLujij 

JLlill ^jLlo (_>3ji S-toaJa i_ajjilll ji i4j^'C I rutl ulil^jj^jJI Ju^jj c-M U". . ..V 

J_1_«_«J 3_<jiljjJ AjLJ-" I n't (_ylll ^ j'J*.' (_,-* 4j^£LcuJlII CjI Jbs-^Ll J I . ^"M Ij 

^^1 I jui J.4I3J .(_yjjji,l aI JlJcjjj/VI (_yJI 4j^'C I mil (J^mi (j-« JL2IiJl 3^j-<ji 
(_y^j (_j_i^j^_ij_tlJ I iJjjJIj (JLi-ajVI CjLlISj (_y^ . (Jliil (Jjj I II (_5i^ - J-^ii La 

(_^j .-.Ij ".I Utij cjIjI J III II (_yi L^ljiit^jjil pLi (_ylll 3j^>1,I jIjII 3j-l2j 
LJLlj*-! JlJ^j (JjLjj 3ji 3 J q'nj ^j.al< <ill SJjJj ^ « '" ^ " (2>jl jJ (2>^ *jW^ 
i—iSjIu iLj^LxisI ^-'''1 1^^ ' 1 j «~ T 5«_a 03-5^' Lt^ "-4^ 3ijL<Ji,l (jjL«J,l a^ uj^ 

.4_ji aJlJ-"i I ii"t i_gJJI jj.U'll ^Ir 

(JLj.2IojiI (j^ *jW^ "tiLH >-«- I j *_; •1 -^J itixJlj (Ju-ajVlj Ju^jJl (_yji d_uj/Lj<i 
j2P«-4-1 LlA (J-«J iO"^-*-« (J-LflUj-iLA ^\ Oj] pjj 1 11II ^_7i^ ^l^-i-o CjL«^l«_a jjL_ujlj 

(j^La tlr^ij ciiLaj I * U Sj^j ^1 ,^"VI SjjJj (j-\_i 4_ajj^l dij-iill ijJjjj (ji 
-I i^^tl i^jlr (_y3 <J1iJl». (_gjjl iJSi^II aJ-SjJIj (j-Gjjill 
^JL^ 4a^Lu<^l jLi^^U 4j I Mj'l^l 4 jol I III! CjLal JlJ-"ii iiVl -1 1--' « " J ' ^""j 
^ ^ I •, , ^ 1 1 J ^ ^tl j^jv^ iJliLal JlJ-"ii iiVI (_j^Li (Jj-calu LxJjj iCj^OJI i—ajUajJI 
(Jjj^^u ji ^ Aj« .>»tl sLujLsJI i_aj^^ Ll^^o sLxiiAll (_y3 <ljjLiiiAll <lj£jJkl jl 
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Sj^jsJI jL^jVI -I 

. ((_gj lj.J»J I J (_yJJjiaJI TT I nil) JlJU (2>^ jLaJuILjiVI -2 

.cuVL^VI -3 
.4*>UI -4 
.a!!l£)fl -5 

.eLdjjI^J:^! cLui^LsJI Cj^:%^ -8 

.i-SJi^II IJLjfc 



' ' 1 '^ '^ . .. ^ I «Liia^l J r^r- ^IJlJ x-a «Lua.ail (_, <il i nil aIJlJ-" i nVl IJlJ 
Sj^jsJI jLj^j'^I (_>I=Ij^'^ l^i^tt ^^'^-^ (jr'j'^' 4j^Lu-aJI jLaS'^I CtiiLl 
Jji o'-^J .5JljJ.j>JI 3_i_l21II alx^ iSj'^ '"^ J-i^ ^IjiielLjil Jjl cljl^ (_^lj 

1 ^ ,".<", ,,.11 ^"^jj " »l ^^l:.^llj,i^llj,>vc-j',ll I jui (j-* (jJ>^ (.7^ 1-"^ j-0-2 
f_y^ olj-iilll (_>uLlH 3j>^ JjI J-*^ O^J '^5^ f '^ (jr2 (7-Explorer) 7 - 
Television and Infrared) TIROS (j^jjjLj jLill 3 1 ml m dJJi x^j '>?^' 
Jilalj / \*lj.AJ»JI c^^) 4jjIj^I Sjui^Li ja^jiJ (Observation Satallite 
(Cj jL»^'i/l j>JL& (j-aj I I963j I960 (_yALc. (j^j jLi^l Sj Mir 3x.jJiJ>J,l ojut (j-o 

Lftjfc 4jjj>JI jL^j^U (2>j>-<4^ (_ylLi^j I III! jL>oVI (jlUi ^^J^\ S^^LJ (j-aj 
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jLi^j^l ALki_i (jjjLjj/I L«_o (j^ '\ i"ij ijfjjiilj 1 56-(jjjj_oj^j 1 44-(jjjj_ojj£ 

. *l^j_<i:>jl Cx>tJ ^ * ,".V1 \ J \j ,^" 5j.^jv) ^_^i^ L^1^IL>- Jl ((j^_u_a)) ^ t riU «lj^j>Jl 
jljj,l ijJs: S-j^jsJI jL-oj'i/Li S-i-oLi- jLft-sl Cjj_cbj 1979 aLc: JLJ_aj 
CjLVjJI (_yji 3 li 1" -ie-a JjJ (j-* jLi^'^l ojui jj^^l Jr'^J .iJJjlilJI (_y3ljJL>JI 

5_j^:>- jLi^ji 4S J i"ii L^ls liojj^j I jll^Ij (juLJIj Ljjijjij "ri-^JDJ 5jt^tj-il 
(Jjilxail j-^a Jjljjl^j .-.VI ,^~VI ^ l_>^^ 3j^Lu-^I jLaS^I cAjCllmIj 

4 (_y^ (jJil (_gJLll ((j_JjjS)) (_^,SLj^)^'2l ^^ I '.^11 J -1^11 jji i^psjJLlI IjLA (j^ 

(J3j}.ijJlII ^Ijj Ji u^ Sj^Lu^I jLaS^I Alaieljj,! (jl VI . I960 jjjj^I 

j_<j_2JI «LjiLJ)) AuS-iyi^l r-l .^^tl SJKj i"iSlUf Lojj^ 1962 aLc: (_y^ tLv 

IjLusI CxJLS l-^Jb ^^ IjLasI (3^ (<sJ (jr'j'^' jLasVI aJJt, ,j^ .((jllinl't 

sLljj«-a sLalalo 3>^ Lr^^ ll>^ (*^ l*!! jjj i ^^■^-» ' " jl J-o (_5-S JJJ^ ''-*i>-" 

LjjLso AjLja-"i I III i±j_iLiL!l jl jJi,l (_yi j-«-a Jjl tjLSj .(JjI^j ^i<i i (j-« ^^-i^' 
Lfcjjuj I l960JJ^l6(_^^3^'LS'jJ'J Early Bird j.x2JljjfcJLi-ajVI ^lji:V 

J '^'1 3-Aj (I I -L_LjJ^_a)) J ^ 'I ^_yILu^j I nil ^L>ijVI (3^' LajJ j -"-^ «Ulj_(.uJ 

/^^oVL^MI ^j^i^UI J/VI (.jiu^j^l 

-A^^S-Lu-u))^^-*^! ^_A j^^jJLI JajLill ^^ *jjj Anil tixxU AjLa-" t nl ^^_<i5 jjjl ^jijj 
jjj-o (J-2-b IJJJl>. L=el3 (j-a^ L^J-Ilj • 1964 ,j.aIajjLC.I 19 i_^ (j^^ L^J^' «3 

(Jjj i"n"i<i"ii II Ij . jilaj^jS^ls (_y^ (»L2j ijjjlS (_7J-II '^^j'^' I— iLtJVI iIjujLj^ 

djLjjLII S-olal Jjj f-IJJj djIjjliaJLi L4I SjjLiIujj a^Is! JiJj (jl liil j Jji 

.CjL^LuJI CjIj i~iT I 

.-, 1-:^ \ i<lfi .J , I -.-.I ,,.1 W J ^ ;; II a i^-ll .-.IjVjtl .-,;;IU! 1972 (_y^j 

SUjufcl uljjbjl JlSj .|_^jL>o JSLAj (_yjLiaiJI Tcijiil JI-==-o 4j^Lu-iiJI jLasVI 

(_yi J'j-j"^ (jH-" 3_j-ol_(JI JjjJJ 3_i_uiIILi Sj-oU-j 5j^ SjLj} JL^l 1 JLji 
J i^tl 1 1 ii'tj^ i".?lUI shj . JiloVI aIjlj-'iiiiVI L&jjIj^ aIjlj-'iiiiI (_yJI 3^L>. 

(J S i~i I I j 1-^ ^"Ij (_7l!l iJliLajUll <l:vLiV LaLku Cijuus^^ (iCjj j i no ^j- I i.^tl 

j-iiii^ jtjijjl t—iLJI (_y^ I jlj.^A~ pjj^jj,l I jLA (J J I Tiii iij , Lifcjj^ (jJ^ lSj"^?^ 
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. jjtj (j^ jIt iViiiiVIj (__>^L>JI 

aLc (_yi ij-'^' L^JJ'j Seasat (_y£Lj^>_a'^l j-«-5JI J-& (_>l3jJ«JI I J14! ,_>^aj-aic^ 

. 1978 

x_3lj_o JUJl^ "-SJ^-^ jI j - tij J-lUI cljliajJ (j^ SiajJ J5 ^Js: <iK (<sJL»JI 
»Lka_Lj)) i_aj_«_j La (_yi 4jLoLSLlLa <l>.^La tl'v j i"i_i L^lajjj (jjLtuJIj CjljjLLaJI 



djljljj,! A jjr" I n't J .C^lill (j^ljJLsJI jIJlI.1 Lx^jI liJLukj 5j_,Ua CljIjIjLaj 

3_uLiaiJ| cjL-uLHIj jjhj i.n'itl (_^ Low Earth Orbits (LEO) 5 ,:^;.^:ll ^jj^jVI 
1 50 (j\j cjIjI jUI ojuk pLfljjl 7"jl_>Ji3 -o^J^' ij-" '-drL?-^ Ij-lij 4^jJI ^JLc 

.^jjLciaaJ ji Sj^Ij CjljljJil 

pLijjl (_,_Lc: jjJlJ i^gJJI j_4-2JLa . LUsjI (_>=j'!^I J^^ 'Rjj-^ JU^^ f j^' 

.5.Sj^j 100 ^ l^^^ij^870 f-Lfljjl (_yk: jjJj (^JJI 
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«i_cLjji ij^jJm^^ ~j' j-<»-2JI (jj ^" ' "J ^P-*_>^ 35800 pL^jjl jii^j .(^jlsj^l 
.j^^j^l -^ u . .. ij^ 'l-y-*-* 4iLiJ^ 3-5^ Luu jJljj j 1^11 (jLs I j • "■-" S^jjjJI 

(_y^ O^j'^l (j-a Lu^ (J3^ j.x2JI (jl |_^l Kilo ajJJI J-^>a ^^ o^j'^' 03^ 
3x.j.jj/ (jjSi jl jj,l I jui Jilo Cr^J 'J^' *j^ Cr^ l(j 'T IjiJJUJ OjLjlA ,j-* *j^ 
ljL_LtJ tJJJ^ LaJlJi^ «Q^^j_i_u (J-2jj (^^j'^l JJ-* '-'i>^ 03^ LajL^t^ ^JJi.J ^11 

i5j.^:>.VI tfjUfc 4^J (_,lr ' ^aj'j'a Sj^-v'^l 4jjj (JLja-o Lai . jl JlI,! |_gj" I ri a Jj^ 

SjjjJI JLa-o ^'-^ c.\l U", , ,.VIj jjj , ^~,ll ^ (jyl^l 4lj jjs'i^l t-ALj UK il 

. »lj"i( ti Jl 1 ' 1^^ 3-5^ 5j_*IjL»_a pj_u3j_a jl jJLl (jl (_^l t(_^ljj"i ( til jl J-a (_^l j 1-^ ' * 
1 aj I U^'a dj'^ilj* , ,.VI ^j^^il ill jjj ,^" ^ a ^C ^"j I aj , ,. jl 1 1 1 I 1 A ^"■> J 1 ^H'a 
(jlS lil (jSj . 4_jl^ djSjJLl 5j.^^3l 3jjj Sjijlj i>JJL>iJ (3;i-i^ liaj^jli (_y3 L^^^»- 
(_jJl <i I'll II (_yJI (_y_ij_L>JI (—Ja-SJI (j^ (_gl »lj"iinVl Jai>- (_jlr Ij 'j ■r' jl J-^l 

jjju Ljijj^a_a Jj.3- 3j-^' cj-'l Mj-*-'' (J-° (_H=j'^' JJ"^ L<^"c-L. L a 1 1 JiSLikj 

(__)Ioj^l Ttisjji (ji^ <ilaii (JS (jLs L*!! jjj ijj>-Vl (_jJl (j-Liiaill Jl>-| ^ -^ j -i ^tl 
jl jJil I JUi (JiLa ^_, <i Mijij . La Cj-Sj (_yi J 1^11 ^3j (JLa^ CL/s^ i«_2j (_ajjj/ 
(_yiaij (j! (_yJI r-Li^ (_^1 ^JjJI jl<i':rii,iVl 2uIajV ^dsr' I ,ijij LiJa^ Ijl JLa 

.(_>IojVI 7rl-| III (JS 

i^^^A\ jL^VI jLLI (_y^ cjlj_4jj_a SjLc uijjLic jIjlII I Jlj* 3 j o itV 

(_y^ljJL>JI jl jJll (_y3 JL^IjII J-JJJJ (<UJiJ . jl JlII aI JlJt'ii 111 (jj I II Til ■~»VI .^"\l t 

(sJLj I -1 s .."»! -v-j v <~<\l "' J "^ ^ J ^ '^ 1 ' .^ J -1 a Js ^1 J '^'^J '"'J"'.' '"','1"'^^ 
(jl 1 1^1 «LjJjj iIjL^Lfljl (_jjJaIlSjiJ I jjl'' (JLjijVI j<uJ (_ylll diu jj jJI ^— j'^-»"' 
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tLaJLJ-" I n't /<sJ \'^\ L^ ^^ ,^-^t I >L£jJi,l (_y3 3JjjJI (3^ ■ U ^ . ,.jj .(Ji-ljilJI aJlC 
CjJLs. (jPJI i—il J I ii'^l JL».| I jui (jl^ Ji^j iCjIji I rill (2h« ij-^-*-^ JJLc (-SjJa (_y^ 

Molniya Orbit UJ^ jld« 

(ji_<i_*IIi ^_^ (^-jLoiJI ^_yILu^JJ t nil jL>tJ 2ll (JjJiJ Lu_uJ)J ^_^_Li3ljt ^C-^Ut-a 3*_Sj 

jL<u3l (j-a LaJlj^j ' • « ' ^ J dJJjJj i<i_Lii5j 2I S^^SJI ijfja ^1 I'jill (_ij-ajJI 
(_JJuj (_7SL!j . tIjjjjiVI liai- 3>^ J-2j lS'-^'j (_gj_ilii"ll C^lill (_y3ljJL>JI jl jdl 
J 1^11 Oj^ '— *tH*^ -'J ''^-■' 'j''^ AjLa-"ii 111 L^JLa 3 'j« '^11 jsJUfc (_5i^ "ri-^JD 
jjj-SLjj 1 J I iijj (_yii5ljl 3>^ Ui^ LoJiJi^ (l-^l lj-'^Wj) lP^j'^' il>^ '"''t!^ 
j_«-SJI (_j_S^ lilljjj .(tsJL»JI 4j^ 3-5^ '-*i>-^ J-*^ '— *tH*t' O^j'^' ij-" Wi>^ 
.(j-ii I II II (_jJLj_L^j_tuJI jL>oVI ji Lujijj ijjuslj] 3_5^ OjIJla (j-o Sjua (J^Ial 
1 J I iijij (_j_»l3lji 3_i-^ j_«_2JI I j_; ■> (JJ-S-J "^ (_^l S^pjill (_5i^ i_JjuJI (2>S>-«-iJ 
7-LLo j 0'^ ijJl_L<fc LjijIj 03^~i *— ^tH'^ j''^' I JLji f_^ jLjtSi SjLc x_Lbjj 

jUiVl J.*^ (j' ^jU'iinl (_^l 4^>L<iJ«JI iTjla jLlII liUi-j] i^^l i3>LLVI ^^ 

CjLAII jI J-o 3j^Li.j SjLiJLill CjIjIjJ,! (_yJI (t^Ula (_yj|_j3.) 5j_u£LII 3^^ I '..^tl 

jLL^JK) 3j j; 1.0 II S_uLUiiiJI JjjJI (jt ^a£jj . (^^ij^35800) ^IjJLsJI 

iA-i-jj-S CjIjI J_o (_yi ij-jJu.^ IjLiSi » '^"' (ji (jyi^ 5jJL2JI dJLU-i ((J-ulj_<j/lj 

^jj-f^ Jj J-1 4^^L«-«JI cjLa jLlILi 3jIjl1<jjVI (_yJI r Ll^ I j.-.^"' JjjJI ;> Juk (jLs 

.SjojiJI uIjIjIjJ,! (_y^ L^jLasI j-^>I 

Sj-oU-j 3_ujJi,l ^Ij^'i^l (_y^ 3j^Lu-^I jLaS'!^! <2jLoI Jiitljjl Jjljj j-aj 

3_jjL>o 3^^-^l "-iil-sJL^ (_^1 3^L>JI cjI Mi't (_yjjj}iijl"ill i-^^'j .-.VI ,^"VI 

jJl2j 4jjL>tJ (33-'-" ' " *J J J iO"^-*-« jl^J^^ (_^ ^j-L«_a ^j_4-3 jt-x^D^ LAjLa- "1 1 nl /clu 
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LiJL>. ^jjLtlll S^Jl^JI ejjt aJl2j (Jjj CjLcjJt»^ jl JjJ ^^0' "-^LLikj 
-(juji aj23 i—ajjj/j ■4"OHij' <— ^ JL2JI aJl2j (_jjJIj 4-ujjj 2I *Liiii!l SJlSj (_3-*j 

(j-o JJlCJ (_jSlj^'i/l sLcilAJI ijJj£La L^jJ (.T^'j ^^^i>*' f*-' ' I996(j-a Ujj 5 

(jj^ljvjj (JJjji^La 4^jji ^ Lll J cjLaiLaJI Jlo ijjUclII SjSLj^'^I uijlaiLaJI 
(j-u-iiJI (OJ i{qm^\ I nil "-jLoJI (_7^ 3_iSLj^'i/l cjLsjLaJLj (_>^L>JI Jj-^iAJI jjkjj) 
(JjLso (jjJI Lu-ujij lj_L>-lj CZ-4 jl (_jijLo /!:-i^ (_yJi-L»-iiI I i_aiL2JI aJl2j (_yjJlj 

Jj-aiJI jiaJl) SjJijLla ^Jj^ oLsjls ,j^ LftJjJ L^J Jl-?^' ' J-* (jr^ 3 irr'^Lill 

. ((jjijLcuJI t-iLJI f_^ SjiiijjJI cjLs jLSJLj (_)^L>JI 

(_,lr L^jJ 3_uLUiiiII j3^^^' •— ''j'^ ijjj I ri'i (j^ 3JjjJI 7"1^^ "*-*-'-*:? ^J 
^_^I^ j'^^ (_^1 *=LLL«_a «U^_<iJv ^_^ j ^_^Llx-£3 ^^_<i^ (J-<1^>- (_7^ SjjLnJl ^^1^ Jjj?c_a 

i^^^-^"^' 3>^ L7^ <_3JLaJI 3Jl£-a JJLso (Jji>-I dlljLll^l SjLC iJJLLA (jl Jj 

: lIiIjLjIIcVI eJJt /<uilj 
i(_ail_5J| la^J 4-1jI III II cjL3>LL^I t-L^ 3 j i m "t (_^j i3_jjL4:k:VI - 

J_i , Ij \l ,^- al Ijl o"i"i ml > U :; a Jl^ Vj iIJl3- S-Jli: SjjLuaiJI SJj-ft^Ls 
ttljqUtI (—jjljcjJI jl JLcV (jiiJJ SijjJa ^Lj-i-oj *>-^J *>:t^ '^!-'^J 4jolr I 'j j-^ 
iCjIj ii II » '^' (_p VI uLl>-| j^Ijjj V Ji^ 4_ujiLLa ^J^ilal i_ajjjij IjUqjjIj 
(_jjjij^l i_2iLSJI (Jjii^ (jLa (Jliiil (Jjj I II (_^i^^ •'^H'J-* '^H-"'T!-^ "-^J^^ 'wH^'j 

(J_b ^ i^JJIj 1995 (j^jLs (^ jIjII (_yJI (_yLulj^l (_y^LLi-3 j^ J.<i^ (_^ 
Ti^LJI (_yLulj^VI JMLVL 'lA^^ 2ukii]l 5jtLjli j^LoaVI ^ L^l^ Ijo^ 

. I ''■-y L^Ls jLil /tJji^pJI (_y3 "ijti^lj "^ I iiS t (J!L<5J Sj.ii-'iil 3JL>- 

SJjjJI (_^l 3_j_LllJI L^lj_LJv (j^ sjjv Jii! SIsLJI SJjjJI jIjjujjI - 

(JjjdJ 4 1 inillj 4a^L>- 4j<i iti jl j"ir VI I JUk (J!L<sjj ^^ I '.^tl J -1 ^tl «Li>-Li^ 
j_yJjJ (j^l (JjjJI (j-o ;j* '^11 JjiJj . 4_uL»ia3 CjLcLu^ ^Liiiijl (_yJI J _■ ' ^" (_^l 
(JjjJI i_iJLLi_o j>Lj>o "l-mj I a 3jL=eILj<I (_gJLjjj «L»^L>- SjU^ i_jjL>JI \jJt 

. JJj-^l I jijfc (_y^ 4j^L(JI 
^ '/IS-IO ^1 J-uaj) (j;A-«-o 3>Usl JJ^ SjThf^' uuVLO^^U IjJiJj 

' i '^" La SjLc 5 j^ I •, ,^II jL^^ 3«"'I .^II oI^jJlII (jLs (JI^^VI (_>iuu 
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6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cUoaJI 

dj^ 1 :,^tl jLi^'^l ^Ir (ji-aLlU 3j ' " JJJ^'^ 5-ajl 1 nil lIiIjLUcVI (j-C. ptljj 

^jj I ri 11 OjLji lJj_lLc A ^1 I'lLj i3-i-^ LS'^J • ^ "J 1'' d-uLcilAll CjVjjUsJI (_5i^J 

<j>-jj-i <ljia.iJE_LO (j-^^OJl CjVjjla iJJjlS "-^^^ 'cj-'j^' SLiioill CjuljJajial 

^^ ^ 'J Llil J i J » J I ri 11 (_y^ ^Lciiill 4X.Lu^ ^Llm (_gJJl (JjLflllJl «L5EjILi 5j_LjS 

(_y^ (j-<_oLlJl CjVjlji_o CxJLS L«_Lljj . JL>J,1 1 juk (J-J-i 3-J-«^lj-lll 5j-iJJl 

jjla i3^^^' 3 li K" J SJj-ft^l 3.<ijS (_yJLi3.l (j^ /. 10 jjjo. 1^ v2jLl1l«jjJ1 

j-j1 mi ■»- (_jJI iIjjIj d_jjLalj j-J^ Sjjj-aj <ixia.iJe_La L^i CjILcjI CjVjjtil jsJUk 
(j-C (j-LoQjl Llil^jji aL^jvI (_yJjj "AjjjiLLII (_yjL»iiiJl (j-LoOJl 3 '^ 1 ' ' ^ 1 5j_Lj£ 
l^jJl <_a>L>Jl J\hX\ ij^uj-o (ji^J .tfjiaUe^ i_U^J Jk^' '-j^ (jr^ J^'^' 

.-,iu." (_gjjl « I-cjLjijj^)) (Jj'^1 (_yjjj(Jl J 1^11 djLu-ail cjlSj-jiuJl (j^j cjjb*- 
(j-LoQll ijjijji p-LLlolj iiJjjQjl jlj-1.1 (2>c i>Ji3-L>- (<u (J.«J>J1 (2>c 43ljjS i_JlcI 
js>-\ Jlilo liJLLiij . 3-jJjJ 2j.,>,~a ^\ (J^:>o i_g JJl j^'i/1 SjLcuiJl 2 A^ i~ jjx. 
tfiLSJl i^_pu>\j . r-l '^■^11 j_y^ Jt-""' (_gJL!l «<_!juVLi)) ^ . "J 'J '"'^^ J 1 ''1\' (__>^L>- 
i_ajJlSj ij\jahi\ CIjKjJL cJai: (jl JjiJ i 1984 3_uj, (_y£Lj^'i/l iiJj£Ji,l SioLjj^j 

■/.30 (_yJI LJLp-l cAj^jj "/lO (_yJI (j-LaQll 3 li K"i ' " • • ■^"j ^ cjl-tluLiill (_7^j 

5 j^ I '..^ll jLi^^U SjcILUI (Jlil^jjiuJl (_>iaJiJJ 1 J.>- Lx-a i3riK"ill (_yJL<t>.l (j-« 
jjLtuiJl (2>c (jiaJJJtjJlj 3^^^' (jLwIs (_gl (_^1 jJl (j-LoLlIl (_yJI s-jjaJLIl (_yJI 

5Jjxj>Jl 3jijS (_yJL<i;vl (2>o '/2 1 - '/. 1 7 tlrv^ LJl^=>- (j'A-a'-'J' 3 li I'd 7-jljjjj 

JJLcj ^LJejjLjj i_aiL2Jl f-jj I _. I ri-»- 3 riK'ill ojui . ~ijl ^"."j I |3^1l3"^l 3 n Klj 

3_IJiri;ll 3nK"lll (I -10) (O^J JjJl^JI TcjIsjJJ . 1 jl£L<fcj LjjjjJ, 3^^)" I^jIj^J 

.4^mi 3jjUeU1 uuLaiLaU jrystiU 
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6^lliaJI jloSUl 6.,iaJLijuJI LJlolvVimUl 



1 - lO^jJjj^ 

^.jbnoii AjUaiJl .::^LJiUi) ,>^Lx!' 5ii5sJ j^j ^jlX* 



% 


($0j^) 


III 




JiliJl f jj 


18% 


100 


65 


0.89 


(lJjj') "^i^-j! 


20% 


100 


70 


0.87 


(^.^i) ^i 


17% 


70 


45 


0.9 


(^-^b ^^ 


20% 


100 


50 


0.87 


(i/^jj) "J/jj^ 


21% 


70 


35 


0.83 


(Os^) J'j'^ pj) 



^ ^ -^ ^LLj f<i-Sj-3l Ijut o-"^i tilijJj iJ^UaVl rl^ JIaILvI JuJ^Jtll ojLxlt-a S-SjjJo -J^>J ^ (*) 
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. I 992 T-Jl-Jj I <\^ sLt-aljs. d a ,]^ n , ^ 1 ,'^ ^\] y-Juj I tiS 4^^j_ua^ ( I ) 
|-,ft jljiil f LSjl jlj UKi ijljJ.1 f IJJJ^ ,_,<j;jlll jJl:>JI J-a lj..i<r J "^11 4x.j_c^ I ir.ilHi (2) 
. jjjiSjlJLi^ 4jiJj_tjj jLc^f j_^ jjlsj^I ^j_a t r 1^ jljua j_^ JJ-J^ C7^' J^-*^^^ ^iUjJ^ tj_«_ijl icj_tjj 

. 1985 i-jLlSJJ 4j;.^I,I SnjjII 4iiLL -l.'-^^H cj'i/L^I -JjJiia i^j^c^ (3) 
. 30-27 The space insurance industry: does it have future? Aerospace America, Jan 1994, pp (4) 

.i3jLJI j^jJLI (5) 
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jjjjjj I juij jiall 3^1 dJJjj JlCljJI 4JI |JL4£ i(>jlj^l 4J aJlSj L4JI Sjjfclii 
(JJLa J ' '^ " (JJa i>j_j_»^ Lc I J 4_«_iljijj ojJaAj oJlCjj >^' (1>^ ■J'^'^-^' "^1 
<L«-^ (Jli (Jl^^vS I JS (_5-3j . "=1-1 3jj_3 J-i^ J Ji-i-iiA j-ik L<i£ (jLxjijilJ i_2^i-j 

JjJjJ L^jJI (_,< I rij SjjOJV 3J1_1jiA JJ>Ju 3^-"il (_3-l^ '^J'^J ^i>?^ ' J ,<vljlAlt 

j_ajj| i_!jj^j d_ujj(JI 4.iLajJil f_^ (j7ij< I (jjjjl (j-=-i 1 nlr ' • « ' ^ j Ji^j 

^ J , ^ A 1 1 (j^ JjL^I J-Ltill J^^J ^^^^3 IJJ I rit Sjii" I riU Uj^ 

(_fljS 1-yijj 4jjJ i'C I iiVI (_jJI Mi^ Lujki lil Aj^tj ital jjjui ^Jl2j LuSLx-ij 

(«.^J-J^ (.3-^ *'-9 >?^V OJ ^ ■' ''"'■.' ' ''_ J CjljjJI Jlo^Ij^ (JjjLli^I I m ri-reJ 
fjj\ J '^" t_7^lj f-:''JL)-"j jJ-i-oLcal 4jLjLLa (j^^J i J^LiJIj (Jjj-3L>J,I ^Ji2j 

(J;»-LjJI uJ^ ' .'i^ iS^^ ((jjJiJI)) jLi-ii^l cjJl>-I jiia (Jliil Jjj i » (_3^j 

3_Lj_LS Cjljii II JLlo I Jjj^ia 3jVj (_y^ j^l I ii-»- SjLalUI CjLV^I (j-« (j^j Mitl 

id < llllj ijJoLcJ, (J-oLJil J_J_oJiJ (_jJI l_JJlJ iIjIjVjJJI ijji (j^^^ SJlJLJ jJl^ 
I'l Ml Vj .^jjljjuill 3^j£L>JI LgJJL^l ml Cijjkj iCjjIj^ (3isl-ii.l ojui I", ilr ij 

(jSlxJ Lajj^. j.JJ^ J'C i"i I (Jljja^lj 7-ljJ^I (j^ jjLjiJkJI (JjISj (j^^ 'IJI (_5-^ 
(_jj| lillj r-LLjeJj J' '-^''*»t J'-<-»'-o (_y3 )«_2j (_yJ-II (^i^mi ^j^ tjls 1 ntl (Jo^v^ 
(_yjLa^ J's i"i 1 L^LaLsol j-J-«3 juuusic^l eJJt (jl ti»;t>- 4 J U -- 1 4_ui cUuLLo 
I j ' "^ ^T 4 J** I '"^11 jLiS'iil (jLs aa:>JI (jjji:>»Jj • '^ 3^-'-'^' (lA-*^ "^J ?-iJ-^3 

/oluj i^Liiiill jj^j 2j^l :,^tl jLft^ 2I (Jj^ i/<uJi^ /nlr ^j^oJI jL^jVlj 
iSjLji JL.4JJ ijoJLjlII sLaji (_y3 Sj I'l" i a ij^jsJI jLi^j^U CjLLija^ (Jj^Ja (j^ 
(j-o i>j_<.i3 LLc J JoJI (j.^ *>tH^ CjLajUoi SjjoJI 4_l^IjJ,I _^Ij^ lIi LLa:>J, I 

j^^jj-Ls i^j^ ^j>iju ^j_uJ1 (duj . Laj_i^j T'^J ''^J-^3 I u * . u J 5jl^^.jv cjLvjj 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

«:Uj_l^ Jj_uj1^ fOjt^- ^^^1 *1^?-A^*- L^ (JjL?e_) 5jL.flJt_aj <! <t V (^t <d j 'f^Uj r'liL.4-1 

(j-oj r-i'ii" I III ^QJuj ^ »j .uti ^^^ CjjLjaj La 5l£La^ -^ — i^-^"ll i.f^L>- (j-o 

' ^ aj 1 1 «Lj_L.4j Lju I «j . ^ " 1 1 L^JLcl jlj 3 A I " ^ 1 1 5j_5J>JI CjI Jl^.'^/I tSh^j 

.juuL^ic^l jl i«_ilj_^ SjuiaJI /tjQill I— Jc-yTj jl Ljij_L>- (j-« A \l A" , ,.\i t 

(_, 1 r .al o" r VI (j.SL<u Aj.<jj(JI (_yi^j • 43Jla "^-^'j LaK JL>JI 3«j .U . ^jJjJI 
(j-a J ' ^ "^ _' J •f'>i ^'^ « ' ji A^ (_r^ "-^-ij^ ^ '-*t!^ 4^JLj 4jjj>JI CjIJimII 

(j-* JjLc J-J-C jJt^ (.3-^ UJ .L) '^- ^"' ^ ^ (jr^ ^iJ^?^' CjIj mi ill jOJA^JJ (JJ^JJJ 

ij Ml ill (_y3 oj^JiS Ll, 4^LjtA (Jl^jvsl Cj^L*. lil <U^L>- . I '. -iC j"j Luj^jejji 
ija^Lt^jj (_y^ LLajiJI 4 j i n t ^1 «L^^j^ JLsJI ^«jj'-^ ' 3j_>jtjji cj-^J '^i>?^' 
(J j| (jjijjj I J^ 5 JLSjla 4 jolr SjjiUi ^^>JI (ji (oii-i tj I I al ,^ iVI ^j^ cLJi j-i^ 
j~L^\ I j ' 3^J ^H^'^' J^-'-'^ J «n" I ii"t Sjijaim CjLjV^I (jl (j-« L&JLiiju (_,lr 

/<ujLj i_ajjjLl,l supercomputer ^SLAII c_ijjL>JI Jilo Sj^j Ijuiju lIiI jiiiL>JI 

ijsJLualj^j (_g^^l ^J-"JI CjLjjjiL>J d.>-Lm CjLa^mi "AjjIj 4^JCjjlj LxiSj 
iajjll CjLiialalll Jo.|j_^ ^i>?^' jL-3j'!^I C^K JlSj .^Ij^^I JjJlII (jl^ 

^^ I :,^ll J ^^11 ^tl jt;N:ll ^C ^^ 5^^ I "i.^tl jl ,1a^?l ^ ^ L'*^.' "'"' '^ '^"" "^ ^"'^^ 
3.».Luto ' ^ •'^■'^j (jl *^^-^" • "_'J Ij^ JLc 3j^Ij-o r-j-i <1JI (_,lr 3JL>JI aJJt (_y3 
j_ifcj ' ' j J '-^ *„' l5'-*-'' iS3^^ i_2^LiJlj d-Liisj^l ijSj\ Tciijji (j^ ''^ djLjjilj 
4jjj>JI jjil^IaJI (_>ia*J (jx. LoLxj ^ ^ja \ CjLayljLA ^ 1-^ « j (ji » jU" . ..j tiJJ jj 

. L^Iojj>-j 4_uLajjJI lIi LbjSil! I (JlLo 
(3j>-13 (j-C Lol n_^j^>iJI Jlj-3jJI (_y^ <i_i.C Lu-ilJ I jLiSal aI jLJr"ii III (<UJJ 
(_>^j'^' J>^ Jj-^ Cj-'^' jLi^'^l jui »_.U". . .."j I 3 _. _. U a v2jIjI JlA (_y3 jL*^i 

j] i UbjLuL^ Clx^>tJ 3t_flJ ^_7^l 4jjJ>iJ| J ^Ijl^ll JJJ ' ^"j ^-^-*-^J '^^-'ri-*-* t-^l^/^ (j3-^ 

''-^j->-l I (JlLa "iJjjLX cL2ialo 3_>^ "rj^'j-*^ <Gju jl <iJSLji jLa^l jJiP^ (1>^ 
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6^9?" -^Ijaj'UI l3^ 6^lliaJI jUS'UI LJlolvViml 

Jjl ij.^s^ (jl^j J 959 ^Ic ^ 5j.=tll,l CjLjV^I cOiUal i^JJI (7-Explorer) 7 

iTIROS (JjjJ^Lj jLi^i 31 I rll I II dlli J-j3j -^J^' (j^ •— ''j-i-*-^' O"^^ ^J-^ 
^ '^ I •. ,^ II j_<j_2JI jji I960 Jj^l I (_y^ tj^^ L^JJ' '"L>"Jt>:i^ J-4-HI o^J 
(_yi c-L--ie.LaJI (jJJ^ tlj-ft^^JI Cl^ 3 » Mi'^Lij jji^ll; (Jsc-i-u (^ JJI Jj'^l 

3j_iSi^ 3^j.4j>J,l ajjt ijji (jllai ji^j . (_g^j>JI i_2^L«JI (j-« ^ ,>iA^. :ll .-<! ^ ,ull 
<(JL^900 f-Lajjl (_, Ir ^ ; t^ a 4_j_J:, jlj^ (_y^ cljla^j 1963-1960 (>j jL<i3l 

100 J^5=-i (_>l3j'^l ij3->- '^-JjJ-i J -1^11 I jj a jalu (_ylll 3jjI jJil ij^Loil CxjlSj 
J_u3jJ 3 ^ ^ I •, , ^ 1 1 jLj^'i/l aI JlJ-"ii III 3_lI1jl3 3x.j.<jj>J,I a'jJti CjUjjIj 3 '^Ta \ 

.3j5j>JI Jl^a.'i/I 3_i3ljj5j 

3 j^l •. .^ II jU^^I ^IjieixoiLi SjjjsJI jLi-3j>U (_yJliLll ^LJj-lII J Mij 

(j^j . 1 969- 1 966 (j^ SjOAJI (_y^ ^p^^J^I 600 f-Lijjl (_yk: jU^I 3j«.uij ^MLI 
(jj/^j-jI)) (_, <i III (_gjjlj (jjai:*^' Ly"3j^^ j'j-^ ij-* j-*^ Jj' t3^' 1970 aLc 

IjJLa^lp A^4^ 3^JLi I IT I III! CjUt-o.-yTj 3jjIj.jvj 4_u^ JJ-*^ JaLSIlIV «ITOS 
I4I0 3jJL«JI 3 ^ jl I I ,-a- I iill Cj LljjSj _^jjjijj 3j^l^ 3^jJI aJJtj-fLiuj . I Jl».Ij 

d , ^ A T : 1 1 J 

il_y^JJij^ j[a2\ "JI I iiIiii (_jILu^JjjJI jL>oVI (jilal UJ^JJ 1 j • " ■-! ' S^pAll (_y3j 

aUaj jjjjL_u) I 56-jjjjj_aj^Sj 1 44-jjjjj_aj^S ^Ij /^ ^tl Q^SLj d 1 1 III I nil aJJb [j-«J 

((j^_u_a)) ^ 1 11 1 *Lj^j^ jLciOjl 

4Jferfj«il t Nimbus ^^ftimt jl^l ifUiJri 

3 1 ml III ^ j^ Jjl (cL^Li)) 3_iSj^'i/l sLiaiJI 3Jl£j i-.SlU! 1964 (_yi 



CjLijvj i5 JjjLsJI <JliLt>-^jJS!lUI jLjUi-V '"• i^.^-^j ((Nimbus (jjj^jjjjj)) ('"no i n 
L^-La (Jj^l j_«-2JI ^ -« . ^ T "a iSj^iiim 5^^.^^ 3 1 (j-o 'll I 111 I II 3^j.«j>J,l jsjijfc 

3j.4>.I Jji 1 970 Jj>Ji (_y3 4-(jj,^jjijj j-ikHI J-«-»-j i_gjlj^lj (_74>^' ^jir-i"ill 

(_yJ-C SjjLS 4_L>-j^j^^£LLa Cjlj_Lal£ 5-(j^jjojt (_)-«»■ 1972 j in < ii_0 cr^J 

l(j U'» o (_yl!l (_y4a 6-(jj^jJiaJ I^ U-» - (_yl!l 5_).4».'^l Lol .c-t- T - n JI J^Li- 3ji3jJI 
L^ Jlj-"i I inj 3-o-3^j^^£1jI1j 3jjIj^I t^jLuljSlI 1978 Jl1o3_j^Lu-^I jL^a'i/l 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

L^ lL^I Sili^JI j_^j NOAA >>Jlj .-.IUj-^qH 4jSLjj^V| 4j^^I SJIS'^I 
1 I rijl » jL*^l (j-o tilJiiJI (JjjsJIj . o[j^i (_y3 4jjj>JI jL^j^I Cjjj^cj djuLLo 
(_, 1 r pi JlHJ 4_j_<ji_lI3 LjJLo liajljji, ^Ir I jj"" jj '^H (jl^ji-l j^SLalj (cESSA 
jLa^I ^jjLiJ L4I0 jjlUi Ji^j .(—JlaJI I _M ri-»- J^Li SJlC (_y3 3jljLiII .~iI U^ ^ 



(j-C 7-Lj^I 4Sj.jv t_il I ri->- (2>^L«£5 .SjjjsJI cliLaJaJI S^LiSj liJLu-oJ SjljjsJI 
1 JL^ jjA-^J 4«L_tSLj_u jL^-Sl jj_« * Lja- t rill 4S^jj>- J_i-£3j_j ^j_tuL»_a J^i^ (3i>^ 

H_gjlj.j>Jlj (_yjjJi,l (j^^LLaJjl (j-« ij^ (jr^ 5_lILc. Sjji^ Llili lIiLij's i nhi Jj_)-" 
CjLvjJ r-jjaj (^jlaj^l pcJajj/ (j-« i-ri^^ < _'•»■ 1 nil ^js>- JuusljM I Jui (Jja- 1 rijj 

.i^.-a- mil oLliL (Ji-lj Sjlj^l 
ijjioj 2I 7c_Lij_u ^_y^ «LujJ,l ^Jj KtLallJl Jj-i3j * c:a- 1 rill 4S^j.jv Jl-i-oj <:Lujija 

^^-jJlJ jj-« * <J> r rill 4S^^ ^"1 i" r rilj tT'^J^^ ^JJJ < ^"j *^^-^J (1>^^-^ * iLs- r rilLa 

CjLl>._jJjjS11IL3 dJJjJj .7-u^l 3^j.jj/ JljJl:>o (^^SLxjL^J^j i(j-*j-^' f-* L^-tsljja 
3!ijLjeILijJl,l tijlj r?"ill ^^j£. JjJl>- I J^;"" (J rijlj S^^Lo Lp-^jjSj Lufc 31 <n"i r riU 

J_lj1j^ 1 1 '-^y (_gj.j>JI i_£^L>JI lIiLoiIs i-d I ri JjJL>iJ jLo^'^l » jl-^" • ""j 
x_jj^j silj-^l CjIjLuj uiJsJixjXIj (_yJL«JI JajLUaJI (JiaLLo JiJJi:>o (_y3 liJJj 
(_gjlj.J>JI r-jjGjLl i_j <1 r rijLa (JjjLl^ (Jj^Js (j^ tiJJi f*^^ '*j'>^' *— 'Wj-^ 

.^1^1 
jILa^LiS (JS JlJi^ lIiI^P^j^^ » '^ ' (jl (JL>JI dji^LiLiJ »^'-^"" "' 2 Lijl ti^p-j 

(jjjLjjJ i_jj^i 3_2j^J3 (j^ tiiJtaJ tjl LlI jij^ia n_g^j>JI i_2^L«JI pL^jjl jj^ 

.(_g^j>JI i_2^LiLll (j-o S-JLuIl CjLiiLaJI Sjlj.^ CjL>.jJ 
5j_(^UiiJ aI Jl?-"i ( ril ^_A Cjl^^ILa^_a^^l 4_LdL_u^ 5jI^j.j>JI CjLvj^ jjjjLj^ ^I 
(j-C jaltJ ^ J** I '"^11 jL*^2l "iLsLji^ SjljjsJI CjLvjJ (JjjLjS (1>^ '(Jt!-'^3-'J' 
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6^9?" -^Ijaj'UI l3^ 6^lliaJI jUS'UI LJlolvViml 

J_fl_Lj L<j-Lu (_g^j>JI i_a^LiJI (j"^ dlli fOJJj n_gjlj.^l pit Ml VI (j-uLiS (3i>^ 

. USLsji (_gjlj.j>JI r-jjijJI (j-uLiS <J-*-?y 3 ^h^t I (_^jjj| (_a^L«JI cjLjjSLo 

^^1 ,^" rtl -^ ^1 J_t_J clt J^ ^^J>> <d * Mil ^_^_A ^^^ ■ ' '^'1 J ^'1 «LLdL_u^ l_^j_ul_j^ 

(j-SljjJ 5_flJLlie_o CjLcLfljjl (_,lr (_gjlj.:>JI pU mi VI CjLs-jJ (jjjLl2j^ LdJjijj 
(_gjljj>JI r-jjGJI /JLjLlJ r^xjaj .CjLcLajjVI aJJt Jj^ Sjlj.:>JI CjLvjJ i— il i ii-»- 
i-A ^ , U 4_^LilS <— il I II ">■ (jSLxj A lil'i-^e^ CjL^LujI dl^ , U j ,:^tl CjLu/Li^ x-a 

.3ji>->jVl S^^^l (j-o 3-y-«-o 3 ^ U : ^ ^^ (_gjj>JI i_a5^JiJI 

«LLs.cI -dl Laj 1 < U j>JLA Ct^ «Lb- » jU" . .." (_ylllj I ^'"- i±Jji:>JI (jj i ii (_ylll 

I jlj . \j.Jj^ 3j^Lu-^I jLaSVI AljLJtJJJjLl SjjJsJI jL-OjVI i".'iii|->0 Jtil 

■^ J I ^-> LjJ J i^j-x—a jJljJ <iiiLtuJI ."»lj ^Ali j^ Ltl '0 I iij (_7^' 5jjj-ii!l LlulS 
d-i-c l_Li-aJ I jl 1 "*>! 4 J i^l J I II -»o ^^js>-] 5jjj-3 ijJLufc (jLs i«(_j.iiuJI ^^« ' 

(Jjvljjji (_yi^ j_jSLuLjiLJIj ^ U^IuVI (j-iiaj^>»il jji<">lg.f (JlLo i_!jj(JI i\j.xuL^ 
djajilj "^Luj-a 5jjj^ L^iS JL>-G (Jl Mill j-x^ Lr^3 'uWWj ajLjeUll CjuVjJI 
(j-\_c J_jJL>tJ (3^^4-1 (J-J ijl_4^ VI (J-* LaJo-oj j2>^'-4-i «Ui^j;eJ_a ASjj>- tiJjj:tjjj 

jLi^jVl jl-4^i (j-o 1 jj^** jjju (_^1 5j-<I/1_l11 SjiSLilu Sj_uS (Jjj i"i I ii->-I 
. jLj^jVLi 3j^L>J1 LajLiSl -4j^LJ Jjj 1 j " ^j- Jjj Sjl^ I'.iilULa 3j^j>J1 
!_- JJ '^l-^ J*-*^' jLi^Vl ojijfcj . JlJl^Ij VjljJiJ oWy ' (Jj"*-" aJJt (j-oj 
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6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cUoaJI 

(_jj| -' • " ^ "j I L^lS 'ijj^j'ill S^^^l I jl 1-^ " i_^ jLiSal jjJLA ^ U ."j .43Lfljij 
(j^ jj^Sjuj sIjILj/jI Jai- JlJi^ Lj^IjJL>- lIju jI JlA (_7^ (_yJj'^l 3x.j.4j>J.I 

jl j^ (_y^ SjLjtjJi,l iTjLjVjJI 1^'SlUI jL^al |_^jJ<Jlj (_^jJlJI GOES - 1 
l£j^i (^yiaJuj »lj)"iiiVI ilai. |_gj" I ri a (_j^ Geostationary Orbit Lj^ljJLa. CLu\h 

GOES 3^j.«ja^ ijja (jIU? Jl^j i(_yjjJ(JI (_gjL^I LLijj>iI,lj 4jjj_L>JIj 4-lII I'^ill 

. 1 987 ^1 1 975 (j_a ojlail ^J^ jUal 3^1,,, 
Lgii^Ual Ioj 4,,i;i't jljJ,l ^ ^ijjl jL*^? METEOSAT CuL^^jio -3 
4£.j.4Jjc^ (j^ l3^ ' '^J I oajjij 3 1 fjij-Jliilj LlSj^Ij Ljjljji ^ 1-^ «"j I 977 aLc 

culaMUVI jjjlij.1981 ^1 1977 (>o5pAJI^jLtala.cu^iiv METEOSAT 

.(_jji3l^p^2l Oj-A^ *l-^l J-»J dtl 1 ," , ,.V ji J -i^tl (_flJLk>J (__)ilAJ (JlajU 3JLv (^ 

jJjLuJI jI jII) sIjIjjiVI Jai. J^^ CLu\h jl J^ (_y^ |_5 Jiiik j-<i3 INSAT -4 
JL^j 1 1 J I III (j-« '*j-^J l5'-*-'4^' Jajj>J,lj SjJLl^I 5jL2JI <tjjl< ^ Jl3 (^ ""^' 
1982 ^ S^^l ^ INSAT lA, IB, IC jLtsVl ,>o 4^j.<iJ>J,l aJJb ^ jiLI 

. 1 990 ^ INS AT2 ^ 1 988 ^1 
^ GMS3j GMS2j GMSI L4I0 JiLI 4I1L1LJI GMS jUal ai m l m -5 

. LJIji^lj ^jiJI i^jL^JI .Uj->J.I ^U«"j 1984 ^^l 1977 ,j^ S^^l 

tTj-ilill (_jjlj"i iiVI jl jJLI (.5-1^ lS-^J-*^ (.7:4^ j''^ Ct^ S_ulill 3x.jjiJ>J,l 

; 4jjVI jLft^al (j^ (jjSlluj 
Sj Mir «l_Lo (j-LLl JlSj i^ 800 ^Lijjl ,_ylii (_;,Sj>oI tiros (_>"jij^ - 1 

CjLjLu jjLlLuuj LjJ>Sj ^ • "■-'"' pLfljjVI (_jlr (jLSLjj^l (jlj.^ NOAA -2 

.vIjLcLji I"i I II (_p <ljjl3j3l S^^^l i_p^ ^_J^ 

■ ^ ;t^a jl j^ ^ Wi>2j ^800 ^Lijjl (^ (j-^Jj METERO j>Lw -3 
. 1978 ^1 1969 (j_o SjJliiJI ^ \j^ o^"^ METEOSAT I ^ Jilal jJaj 

.METERO III J METERO II ^LJ>J ^>l3j 
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S-j-lJajJI JjJljeJJ 3_jjLjiio jjil^Ja ij^jjsJI jjil^IaJI (jLs JL>iJI 3 'J.'^.' 
(Jj^ La (_jJI 3_J_5^>JI jLi-ojjl (_y^ (_jJjjJI (jjLjll!! xs>-j^^ -i^jjijuus ^J-i^ 

(J-q-ie-lJ (_j_L«_o ijJLufc (j-uJ-I lill jJj <iJujLA 3JjJ JjJl>- j-jjSLj 3>^ CJL>-L<jtA 

Sj;.jtLjJI 3^j.^Li 3-J>»JI jLi-ajVl 4^>Lc: S^^-^ li>^'^' (jr'j'jJ' OJ*-*^' 
J jj t^ " t jLstjJI (_, Ir SJlall Jjji! f-l-<ils-l J-a^ 1853 aLc: ^JiS: i^jjLtlll 
Sj^JtoJI jjljiiJI diljij ^ . ,.^". .-.ajtl (_y3j ,.-.1 Uj^t I ij^ ^ ..^Utl 3 ,alj 1 ■^\\\\ 
4j^a1\ jLi^jal CjLojLiJ <ij^j^ CjI J.>-j (J riji iiLLi aLu-aVu 4 h \~ -xl, 1 
SLaJaJJll 1873 aLc: ^^ CLjIlAl,] VAVcl Sj^jsJI jL-aj'i^l ^IjJ (Jj-uijllj 

Lfcj-iaj World Meteorological Organization WMO Sj^jsJI j1j-3j>U 3_Ji,L«JI 

jU^j^u <^ iiU'ill CjLa^Liil «1j>JLjlaj Z"-*^?^ «L»^L>JI /j-oIjjJu (__).alljejj ii—aj-cv 
4j<ijl°llj 'L'Ji-ij ?r-*'j-^ «LtuAj Cj^^I (_y3 ijJLufcj i(<sJL«JI |_gj" I rr a (_yi^ SjjjsJI 

(_y3 CjJl>- (_gJLll (_, <iUtl (»Jl2I1]I (j^ 4jjj>JI jLi-aj^l CjLaJL>. CjjLfllLjilj 
H_g^^l i_2^LiJI Cjlj^Iaj dj^ljJk SJjJl>- (JjLjij^^jjiaj Ija C^t>- j-ji-sl (jj-aJI 

(j-O (J_oLSILa (_5-iLc AUisJ *(_, I'iti ^ • "■-" Llx^^l (_5-3j . ^ ^ I" -^ 1 1 jjsjl CjLiols 

(JSLliJ <iic Cj Laj U U (JjLjjj^jsJI dj^ljJi Sj^jajJI (jjijjJIj 4_LiiDj3l <JliLLa:>iJLI 

^ 1^" > rt 



t_gj" I ri a (_yJ-C J -a-ll 3j^Ij^ Allaj »1 I'iitLl 3 ^ tA ", 1 I c^^LS 1963 aLc (_y3j 

jLa-jjj .^L«JI Jjj ^T!-«-=^ '^^^ (<uiLujj World Weather Watch u^aj-ili /oJUJI 

«Li£,jlaj "ij^lj-a <li'iihiii i—sVI 7 ^:5e-iJ 4_iji3ji dj^lj^ dJa^t^ 900 ^^*-i (^3^-11 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

aI JiielLjil (_y3 (jjLuil 4jqj\'^l iJliLuila ijJLufc ^^J^\ '^^^'-^ (j-* • 'LALaJI ^i>^' 

(_y^ 3 ^ ^ I : , ^ 1 1 jLj^'i/l ^1 Jlj-" I iiLi 3 , ^"i -^ 1 1 3jojfiVI ' " ' 1 1 1;^ : 1 1 (j-oj , Lujil 
(-SJl^j 1983 >jLo 24 ^^ i-.'l i~„\] (_yl!l Eumetsat 4_«Ja_Lo 4jj:>J| jL-oj'b/l 

jsLc (_y^ iJlijLja. ^^ "i "^ 3 ^ I" -^ 1 1 3jojfiVI CjL«iiiil,l (j-4 Uj'-*-' -^Ji3 

jJil ,_^ ii>^J .SjLalll iTjLjV^JI i_,Ui- ^1 jUiVl jij^f (^ JWi 1989 
Jai. (_yJI Eumetsat j_»^ cdjj^so (_yl^ 4jjjjj'i/l ^LciiAll SJKj x_a ^L^' i-^^ 
.ajLalUI iljLVjil 3_ujJlIIj 3_i^j_JuJI Jjvlj I iitl 3 J U J" t Lij^ ^-=^J-^ 75 J^ls 

SlaS-o i(_yJl,l-«JI ^J^l jL-ojVI j»LkJ ^ Lj-^J Uj^ O^' C^^tjo^l (_yk:l 
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J 4-LLa3 J a I Sj^I tjj^>- 4_ai3ej 4-l-u.q-i ^jSL«_) a t»' aTi-i-u Jtl Jajv tjjJLC ;_^Jj.«-C jl-i-a ^^ . U ^11 jl jJ.1 (I ) 

j_^jJlc La <ida_>J ^J^ 4j.>»J j_CJ tjjJ' 4-ui3j^l 5j^I '1d.2j J^ ^r-\'. .^\\ j_4_5JI ^ t^* ■ dUjuj t^JLft-tiaJI 
(j'^-s-a pLajjl i_*Jl_ui! |j.n-J_g . Ct^jJI tj'j-li3 5Jl>.Ij dU^'. ^Ui . t_^jJI CjjIjJI ^^ l^u-u*^ I jIJlXI ,j-u5lc. 

j_j_Lc jl Jl^ tjJl Jllaj jU^f ^J^ Geostationary Satellites L^\j iy ililiJI ^1 ^J^LcJI jU^Vl (2) 

4^jJCl.l.^ i^J^\ 4_<jijiJ Ct^jJI (_yiZ.l_(_uaJI J-4-5JI Sj^J (3j_ilxjjj jl JlI.1 I ju4 jJi. jj-a jJu^ (_iJl 36 pLajjl 
^j-o 4_Lj_«_c 4_«_5_i (3j-^ tin*-" '^^J uj-iLkj )_4_5jI 9J^-i-i '-iUjLjg . 1 ^ ■ ■■■^ ' UJ^*" <J'J^-^' lt^ i_>^J^' 
•_j>.lj - ^ ' J j3 "^ J t^i-Ljl a Cj JiLuaJzIa 4jjj>JI jLusjsI ,j^\jJ:.\ j_3 AJLJcj-ojja t,_)l3j^l 7c_Ia_i_u 

j-IiAjilj-a ,00075 (j^ y-^\jlh 4j>.j-a Jj^ '^ ^j-t-a-tJo [jjua^j^ pL<-Ju) ^_^ slj-c^JI Cj_>»j 4-t-Ju^l (3) 

.^jljJI -1-1 jJ tjr^ -M3^_? ((<*Ij-4->JI C1<_>iJ)) e U -^t-u T JI Cj^iLn. LLA tj-a^) tj4>ll *j-uaJI -1-1 jJ tJ-C <>-l-ljJ 

^_j) d j-i- . ,,/i' ill 4_». iTu a I ^j-o LftJJijj ^_^ u-^_3 '-^J-*^ ct^ •^'i)-^ CtA^ Ljijlajl (j'j-jl (jl i— Sajju.! tj-cg 

.5jlj->JI CjL>.j-1 (J-uLj^ ijj^ ftlj-<tJ>JI Cj_=»o 4-11- Ju^ I AjLitj-<-ujj tftlj-cjsJI 4-t-tfolal 

1 990 The Cambridge Encyclopedia of Space, Cambridge University Press, : j j^uaJLI (4) 

5_j_ij_«JI CjljLaVI 5JjJi t4jj-:>JI CjIj-III AIs^ -(jLJu-o jJ^ -1IJlc|- ((?-l_J.Ij (jjj-lLaJI 4_i^lj-a)) (S) 

. 1994 ^jLa .58 jjljJI .5j.j=i1I 
■ JjLcJI ^jJLI (6) 
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(JLiL>.l j_^ (jlj_iiajLj 4_|SLjj-a^l 4_w^^l 4_ui_*j_>JI 

^ ^993 ^Ij^ 10 ^ ijiiLL^I jUk% 

. ( 1 6-JjtiII) '^uji <" (jj jaA «.»iUIjj iLJL«^\£j^ 

JL3J ijMJaVI (_^^ ^LjJI ^ f>LtJI jijl^l Oa-I 4jv>UIj . J^>U Sj-uiiJLi 
: »2ljllj l2xjSljJl,l Jjjjell Slujj^JI (_yjfc (>J^I i-sV^ 4jjl fl I rill aLuo-'Is/I c^l^ 

SjLa-jJIj (j\.>-'^\-i\ ^-' '^'^ (j-* J-i^^ urij^^ lijl^pjlj TcJjbJI LLI Jo-fllijejij 

(j-i-iji jL^ i_gJJI tjl ' ^ ~ «_' La^ ,->tl ,^tl tLjvjJl (jjjij j-i^ '^^^J^^'-j (j^ LoLa. 

IJ-A I— Ij <"l I rij Vj . Luj-C Lv^Lo (jl^ JjJLsJI joJIjlII (_jJI (j-ajJlj^ J^j" ' "U^ 

jLJLLjjj^ (j-* ^ JT '"'"'■' "-i^W-^l ij-* 1492 (_y3 (jjj^jJljS j^jILtuj^ ?r>^ Jiia 

L^-Laj A^iaJI CjjI£j J '^'11 Iji^ »l A"^l jjjjjjal ■ I'-j ^ ' " d-uiiiC ^Lil^lj 
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6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cIioaJI 

ja^iS 3jjjjil j2^ 3x.L<i;v Tjs>-)> i«_iljJI tjj-2JI u^ 4Ji (_, I rijj.aVI j_ljSL!I i_^jjl}\ 

.liiLillj "ia-^UI A^i^ (j-a (3^-X-i OJ-^ >Uj--t I Ij^ Jio (Ji^ 

cjLaLiill^VI J>Li- aJUJI Ijjla (jjJJI Ajk j^l^l (_y^ mjjJI o^ I oSLaj 

(_j_2_li (j-oj Oj-i-a-C (_j^ Ll^IjJLsJI »i olr joJi^l (jl^Ls ^ • "■-" f_j I riJj.aVI Lai 
4_lSLIj I LJJlJ-C (j-a ^ij-uj-o Lo^l^ I jui (J rijlj i/<JL«JI TtJjlj (_y3 1^1 <il oUII 

(_y^ 3_j£|jJl». 3jolr 3.SjJJ /oii^l Jji LjiljJLsJI (_y3 (_, I rijj.aVI i-jLjS (jl » 

f_^ J .^ « tl (JliljLjsol (j-^ '-'-^'^'^^ ij'^?-* Lr^ idilaal Jui (jj I ri t (j^5=-ij 

(<1 1 < tl <JliljL>ijLi ^ I '^ II d . U ^ •, ^ Jt^ LcILal ^1 LbL^ /nUjt iLia^l /oJL^ 

(_y^ Lui^j i<_jjJ(JI i_^i^ JAU'tl jl jl » .^11 I ^j^l I ri-vl (jjj i—uLaj <tjajLlj (j-« 
La jj_u3jj 1 /j 1 . ^" , ,. rtj «Ljj_(iu_Jl ju^L>- ^jy^ (^ C ' ' ^ ' '-^^ '"* fiLioiiU C^^l 

.(^jTe-l SjLjj^t-a ^J ' ' ^ ^ JJ-* * 1-^^ *l 

((j<sJL«JI J-J-«-J LajLJ-C)) t—lLjS (_y3 i-llJjJ JiSj ' w J ' '^ *- 1 ^ LLoL^jjiI (j-^ *(j^ 

J ^" , ,.l "a , -^ U " : ^ (jLsjIa (_y3 LuLjj/I (_5i^ (siaJI t—i^Ua (j^Jj j «i" i iil» 

sULi^i Ji^ x_j.AJ>JI (jl j-J-C. 1 Jl a I'll II (_y^ (<s_&J^1j (jJI lS>*-' *>* IjjLc 
(_yi ljJL».j JL2^ ijjjJJlJ'^I (_yi L&jJl^j ct-^' 5jL»iaj>JI (jJJj (j-« JjjiJJI 
l_gj" I ri a «_o 3JjL2JLLi j3j-^l (j-« ''^ '^!J'-^ "^J-^ Lt^ Lj^l2j Ltjilsc^ LuLjjiI 
S^LSiJI (j-« *>:!-*^4 L-ul I ri->-l ja^jj iiJ_>3 LxjO ijiukJ^i-i (_y3 (_y3L2iLll x_<u^>J,l 
. (j'> ' "ill CjLIo (_yjjJ(JI ^^SLill (_y3 ^JJ I'.IUi (_yjJI «LujjlII 
d"l A ,°:."s n ^LoL>. jLcj LuLjjiI (_jJI I j 1 1 ^ J ilh^'J-I' (j-^-iSHil ijjiji (j-a (jl^J 



999 



6^lliaJI jloS'UI plsVimlj b^LLoJI 

(_yi JLjJLsJI j_iSLilll ^-4io ASh (j^ Jjl 'LJI (_y3 Jj^IjjI (_yJI Jr<ifill »j>.jjj 

<— ij 1 I III I -I 3 J "" (^JJr" I 111 (j^ti^ (jr^ r-J '^^ 1 jui Jij^Ljji aJi^ . I i_;^--"' I^G 

Tcjijij . i_!jjlII (j-« "^l-x^ (sJjiJ liLo i_ajj(j (jl JJjJJ J^Lill /TJ"^ "-^^^^ J^'-^ 
(^^jtjJI (_yJL<ii«JI Ji-jJllj i(_yii«JI i_^jll (aLu i-aj^ (jrijt^l i^ -^jX?-^' 



:Inertial navigation M j^iAiUI 4ikUll 

j-jsLjJI (_y^ jl o^jl^l (j,-Lc: ol Jj-2J-a 4^>UI ^j^jM (jJI jjVI J>»Jj 

(_y^ 4j>.>UI 3_L<ukl i-iJIj^l o^^J -.J^' (jr^ J^jJ.' 3ijJ(^ 4^>U,I A^k: (_yJI 
(_y^ I '--> -^ (_gl (jl JJ '^" ' (ji Ujj . ' ^ a J " (JJJ IjjLla ^ U :IUVl » Ua ^^^o 

4c Lj 36 u:jj.a1<-oI (_yl!l SJLvjJI ^j SJLLI (_yJI (^jJj ^1 o^Uj ^K 4^>m 

JLflJj (jl J-Aj lj_<jil j_<k LI, jl I LoU VI (»J-i-Il -1 «l-^ r-jjjJLuJ L^J^ 3'^ (*^ 

.(Uj->J,I (_>^J,C (_y3 Jj^jJI 

jLi^ljJI (jLa I ^.^Ij.ll ji j_LaJ,| (_aj|jjiij j^jja-JI J^-i-^j ' ," '■^j; Lojiicj 
(_yic JljiIUj (_^Ij dead reckoning x-usjll jjjiZu i-3jj(j t-ijlml (_ylc JlxIUj 
<ijLjLLim Liilj-iilllj 5^j I 111! (^j^jJI AjLtujtjj «Qi»-j SjIjlj x^j^ <taijjLA 

• O <3"' '-' (1):?' 3^J-«-« djSlxj isLsoVI fj!s 

sLs-^UI Sj^^jvl L^jjjilj «_»l3jJI jjjL2j(_yIc SjCI I noil SjjJiC Sj^^jvl lijLuij 

Cj^La_«J,l ,j_« 3-c.j_o.ja_o (_, Ir ojui JlaIUjj linertial navigation 3_jjj_i-a.2JI 
gyroscops cj Lj '\ i hjij-lj^J Ij (5-cj i n II j-jJLi (_>uLiS Sj^-vl) accelerometers 

.«^jll <— il III-*. (_yJI SjL^ill (_y3 (_5j|j (_jlllj (oLsoVI (_y3 j-iJuJI ,_yi[jJai oj.^^T) 

(j-fl-tuJJ <i_L^jILllj 3.^V^U,I (_)I=lj.cl (_y.3 aJlJt" I II "t Sj-^'i/l i'jJti LlJIjLoj 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

Lill jjj .(j^jJI jjlj-o ^«-a d-Sj^jJI CjLsIjjcjVIj " I U-^VI (*^'_>^ (jJ"-*-^ -xuus^l 
.LdJj ^^J .^^tl «Ll>.jI1J|j Sjv^m SJ^-v| A2^ (j-Uji:>o (_yJI S-Li^UI SjHill (_y3 

(jSLaj liiljdj i^^Lsj » '^' Jjjjv ^ 03^ 'J^ (jT^b (Sjj-uljJLJI) 4j£ JLlII 
5j_4^l aI JljJ-" I iiLl L^JUk 4jL^I 3Jil:>J (_yJI 3^^"^' 3Ja:>J (j-* l4^a:>.jj 
i3_LJSLj3l^pjjj^l i^jIjjLLJIj (JliLusljiJI 5JL3. (_^ La! .41jlII 3_jJLc. 4jjjj^ 

^ j j -^ I ''-'_■' "-^ (j-* Jj^1-3 LdJjJj iSj-uS ^ I u-^ V 3 ' ""^j *„' Sjjjj-iiill <ij»-^UI 
jjjIjJI v^jljLil oi^ ^LUI aJlUil c-ij^l JMi- ,_,Sl^>Ulj jjjIjJI ^^ 

(_j 1 r ^jIjJLj J-S3-I.I JjJl:><J S^^Sla aj-Sjj .5.a-^ oil 3_ujijjjJI Sljrii^l CiJl^ 

* J '-^" ' "_' I 1 j 'j ' i—flJj I Jj^lj (jLs ^ • "■^' ijj^^l (_y^ I 1 J ' " (JS (j-a CjljLJiil 
. jji MjLiisj^ ■^-'^'^ o' "^1 SjLiiuVI (Jjj^j Cxj^jj (_y3 (j-*j-!' lSJ'^ S^jJuiJ 
4^>UI Jla1«3j . jjjIjJLi 4^>UI 4_jk: aj2j |_5JlII (_,i.i_i\pl IjLiII jji I jok 

(_yi JLjijI ^j j -^i Sjl^ (j-* 3-cl Jl^ 3 j^ I iiiV cjljl_.il (jit (_,lr jjjljJLi 
Long Range Navigation «ij\j^» (<u-uLj jjjIjJLj 3.>.^U,I Aliij i-Sjjuj • j-^jll 

^ U ; I US?I .Uj^tl ^ ^-oloitii^l |ja Ji^j iiiJdl Jj^ia 4^>UI Aliij jl 

(_yiajb (jl£j iiTjla jLlILi SjLuoVI 4^j (> in-rcll ^jjlill SjIIjlII cjj^I J>U- 
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6^lliaJI jloS'UI plsVimlj b^LLoJI 

(j-o (3^^ -^3 . (oS I , 5 ^^e-i 4£Ji-i j^^iup 1 200 ^^e-i LajJa£ ' ^ '^ ' )«-Lu 5jjl j 

. j:La 100 JjJo. (_y^ 413 J Cjjl^j 
dlljj^ (_y3 j-jilll (j-uLiS t3i>^ ll>^ ^ri-Il-^ 3a '.'i.^'' ^ '.^11 J 1 ^11 jLijtA JJjL>iJ 

i((JLc. JJj-j tiili) 5jL>. SjLLi^ > I ri "t I ijlr ^Ijio jLLiill q^SLj LojajLS 

till j «l_li_j_Lc. Ajl A ,^ ^^1 Ajl ^,^11 Cjjj^ ^^T!-*-y '-'^ jLLaill J <" jj LoJlJI^j 
LbjJ Cjj^I^ lilj I LLc I Jljuj^ ji LuJI I j -^" " jLLaill [j\£ lil La S^jjla 

(^^ J-jJLLlI (JjjLj_Lj «LJI JJ I r^" t (ji J^ I rill (j-<l3 4^ Jj JJjIlII (jjjLlil Sj.^^1 

. «Q^^j_i_u , i\ , ,i"v ^3^^-4-1 J' i-^^'i 5jLi^-iD -^A>^ 

Ttjj-aj 5Jl I nil (ji julL '^'' 1 '.^11 J 1 ^11 jLijtA JjJi:>o (_y3 lillji^ j^slj 
jl I ri II JljJl:>o (jLa <ill^j.jj<j J 1 ^11 J'-'-"-« J-J-*^ 'j-^ ''-^l '—'■i^ ^^-jJ^ jLicI 

Ljjijij 5JI iiiU I 'mi'Cr I jl Lai .S-illJtA jL^lj^ f_^ Sjjji^ oLjiLS (_yJI r^^^^ 

'^LSjjJaJ J J "i"t jj-a'^ I (jLa Ja^ljJI )«-^J-a JUJjtll ^J'' ' ''^H jLa^^I aljiielLijil 

jl iM<i_t 4^jjLO x_o iJliljLJii^U d-Sj^J CjLjiLi^ '-y'^ tlJjlS lil dJI (_gl i«LujiSLc 

^_A I JLAj i(j— ^-* I— i-«-35-« «L3^_«_a «L_LL«_a Cjul t ii"v (Jjj_ia ^j^ ^j ^ ' H '^ j o '^'l 

Sj'-I ''-^11 jLts'b/l AljieljjLi 4^>U,I /oiaj (jjL^I 



(( 



Transit iiMJit\ jd)) 3a)I^\ fttiHt 



i 4jjJ-Lll CjLt^l^jJI Cjj-^io cIjIjm" I rill iJSIjlj CjIj'm I ri Q -^ I JJ>- 1 J i (_y^J 

JjJi, --I A", -^Vl 3 jjj , ^ a 3.».^Lo Sj^-v! SjLc J »"i I nl (_^l CjLj^IjJlII 0J14J 



995 



6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cUoaJI 

(jLa ?m Ttlajj/ c^^o cjL^I^JlII ojui I j J ' ^ "' (_yjJl SjlII J^iiJ 'j-^j .c^^j 
j>Jl^ S-^v^UI ^ j j ->- i ■ U , , >. t J ' U , , '^ SjLcl (_^l ?-Ll>o liLlJJj iijj^jJI 

. jl I rill (_y3 5Jlx>- (j-« I j'"* /?^"J i-«J 'V ■ ' ^ ** '-^l,^^ ij^^^ 
(_, I r 1 j « " j_^j ' " 'J 3 ^-^ 'J^ 3j^ I '. .^tl jLi^'i/l Lljl^ iJj^^l cdJ j (_y3j 

i>JL^ SJjL^I cjLJl£LaVI (j-u^'C I inllj (j^jsEjjIjlLjiVI .j^ U U -^ 1 1 J sLiLtil jjjill 
3j^l •, ,^ll jLi^'^Li 5ja-^^ pit TiL^LJjj J J J 3 ^•^ '-'-* (j-*j i5jjjj>JI Ll».^jjSuJI 

(8) . .-I - tl 

(_yCLu^ J.A3 (2>« "IjJLjIIo CjIjLJuI SJl^ (_5-2Jj (_7^ '"— 'i)-''j-'" f^Lli^ "'-*-"'i3 
Jl t II a cLbjjLAj ((jjjjj j_uG)) * 11 I ii'^e-ij t Jl-udIjJI *=Lj^j (jL^tx-i i>JJ>-* tj^i^ 

r"Lljejj . jLLaill SjLflj-a SjSLa <1jJuj djjjJij Jlj-oIjJI )«-^j-o jjjl><j ^j*^ i ' j i '^^^ 
jjj-SLj q] (j-SLsj (.5-^<-^ o^j'^' Jj^*" j3^ j'-*-^' Sjl^ (_yJI Cjjjjijj ^.oLJjj 
(_y^ (_y^Lu-3 jjj^ Jjl jjlUi Shj . Lulj ^iS!>" J'^?-* lt^ I J '" Jl>-Ij ijJLuk 
1990 j^Li J>Lsijj . 1968 ^Ic ^[]^\ J^lL^j Iojj 1959 SJ^ '■;:^l>i f L^ 

£Lj_^l_Lco ji_4_£l 4-j_j-uj 4_L«Lc cLi^LLco jLp^i 4jt_u-u Jj 1 ' ^" * ^1 T^ '11 -^ j i ^ 1 
(jl^ di! jijj ijllo 200 . 50 ^ AUaJjl 43J j-Lpi 'j''^' CT^ ^jjje^ ^JsLjIbvl 

7c_jj I j_i-aJ I J ■"»lj'il Ull (_2l^ J'C Ml t L2jSj (2>£j (oJ 4JI VI (JiiL^l^iil L>JLi^ 

3 al U tl jLjJjILI 3_iijj_i 5Jl^»-j j-«-2 (JS (_3-^ iJJjlS i)«_iljJI J 1^11 (j-a UjLij 

■ 43 j {j -V i (JjJlJuI! 3^j^UI 

«Ll^ (J^lSLJI joSLajJI (JL>JI djLjLiLlJ dJlx-l cdJ jj (_5-Aj n_gljLjiJ Lji; I II M aj (j-A-o 
JjjIUJI J 1 «i r I J I J . ^ 1 1 J 5.a-l I iiU (_y3 4jjjji,l Cj La I JlJ-" I n^ <il>-LjI I4JI j_i£ 
LaLsJ 4JLt j'li III jojj (_yJ^»- ^LoLc ijjjjjijj AUaJ J'-^J ' "J ijja-JI u^j^ (_y3 

.Global Positioning System GPS (_yiL«JI jlljll JjJl^ ^ I '^ ' ■ 
liaLjjijI f_^ I "J j ■^ " 1^1" (_5-lli-C AiJij (_y3 La 3JjJ (aS:>o 4jjii3 j-JJJj 

aLIaj »-a j-p I (J'v i"i t '^ K i"ilil ojui jLu i_ajjj<j iS^^jiiJI ojui ijji ij^juJu-ujXI 

3_iJjjJI (_yJjLll (jlj-jJaJI 2uiiia jjLLuj i^gjjlj GPS (_^L«JI t^ljll JlJJl^ 
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6^lliaJI jloS'UI plsVimlj b^LLoJI 

CjjjejJI (_,lr jjL^^l-J 3-IjjJI i> jufc jlj^V S-Lt-L-ila 4ja-jIlJ "^1 (J 'ijl (oJL«JI 4 Ac- 

ii_j_9J.c,j <ij_LSj iJliLj^Lajl j_y3 (J^ji-jdlj 3Sjl uAl (_jJI IjijjLj uI '(2hL> '''"^^J 
'" J ' ''"' "J-* J'iji^ (JuLSjii (_y^ d-tufel I rillj -(Jjjlj.jjil (JjiJiJ Lo- 3Sj" i"i a 

.3iajiL!l L^a-Lijl 
j_u^ jjlc (_ya LJLa. Jajj-Lll \jjt jijjjijj .SjjLJI t_!j.j>JI -I j""'l 3jcjjj (_yJjjJI 

- i_ij I I II a I I J_<fc (_p-<u Jl^j i3^^L«_«JI i—iLSjJI diljjUa CjLcj^jjItA (_yl>-j 
3jAi«JI CjIcj^ Mill ,j-a(_yjj'^l jl^Ia'^l (_y3 AjJjj-alillj ij-aitJI 3£jl miU <— ijli iii 
jjjj^ ti JJI (jr«i«JI i-flJitlll 0>lSLiJ, Vj?<a >U- -43>LiJlJI 3_o.3JjJSJlIIj 

SiujLsJI a^LlIIj LiiLtiSlII jLftj (j^ ^4>^ CT^l l5-^J-* ct-^'j "^ Lj^j-Jii jMj 'Lj^ 

.cLtuAJ I ^j _. . ^ ^ JJij>o Ji^ CjIjI^ iUtjl (jx. L^Jj-c 3jl j^tl f_^j 

Global Positioning System GPS igi\iU\ gil^l MMrf |tl&i 

''^j' (J-* "^ "^ J i"i 3^^-^l lt^ '^^^'^"SiJ • I ^ J 1 '-^ <1jjj<JlJl^Ij 4joUII cjLg.jij Mill 

12 jj^ 5j_a CjIjI J_a 4 "i I II j^^ (jloj^l (Jj-*- i_2^iaj Lj^Lu-3 lj-<»-2 (jJ^-iIu^J 

i_i£j^ 3_«^j I j " J ■ L-a-j-s (_yjQJu ii-uLX^ jlja jlj^ 20200 p Lfljj I (_7i^ 3^ Lj-u 

. L^iaKj ^jVl 
CjIjLjiI J-Jjl ^ " ^"j Ja^ljJI (jLa AllajJI I JLA aI Jiir" i iilj J-^J-ll JjJLjejJj 
Cj_3j ^ " ' ^ ^ *J i «L_La I^^JLa CjIjLjIuI ' tj*^ 0^ cH-"^ 4-t^l f iro jL^-Sl *L»-ljl (j-a 
i_il I II ->■ Jlj^IjJLj (Jj-aHll III iiL>JI ji^->- » jU" . ..J Jtjj'ill iIjIjLJuVI (Jjj-3J 
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2L3jJI J'^'j I \pLijjVlj i,^^^*]! Jai-J J>laJI Jai.) jLjul 4j>Lj (_y^ J^jJi.' 
. 1^^ 20-10 ^1 GPS (^Lkj aiaL^^j jJiljII JjJl^ t:^ 

V («_je_u3 ^LiLiI J-Aj ijVjJ (j^^^ Sjjiii^ GPS ALii_i d_flJSj C^iL Shj 

liLlJdj .Sj-alll cjLV^I Jio ^^J^ SJjjJ 4j;<,,hI1 oU-Lo^VI VI ojjjj 

J JJ '-^""j LiJll |j:j<iiir ^liaJJI I jui tjl (_y^ LlA dli Uii-ljij [j] t_^:aJ V 

djIjLil (_^Lu-^l j-xill I j^l^-^j (jr^J' cjljLiVI i_^ Ijii-jl (>< iii'^UIl ,2>c. 

5-j^ *( I rull Sjli l~il]\ aIJlJ-"i IlLl J-Sjll JiJJl:>0 (_y^ 4^jJI 7-jl^pJ L«-Luj . aL«JI 

.j2a 100 ^1 j^LtJI jiloitl-^VI ^ J^Liali 43jJI ojui jjla \j1m 20-10 ^ 
i«_SljJi,l jijjLallJ ^oLx-fl LoLku Lujjij LdJilxjj L^ujSLo (j^ Luj/Lj/I Ij .^'^ 

(Jjj^Lalll (_y3 i-S^iHi-l x_o I-jJ>Sj I j • •■■^"' i-Sl Jui'i/I (j.iajj GLONASS f_j «i I rij 

.3_dAJI 



(jl Jlju- Jls-j AliaJjl I jui tjla GPS AliaJj jJaLaJI (JI^^SLuiaJI LIjII (<ii:j 

Ijufc (_, 1 r jl A'lVI 3_fl_LSLj (j-« *j-^ S.aU"ii III i_aji4J oLsoVI I ju* 3_iSLj^"^I 
LiJL>. ALk^JjJ <1jjJl1I '"'I ^^'i-^'ll /tu^l j-ujtjj -"-^ '^tl ^'il ,>.All ^^L^Uj^l 

.(_yjjj,l (jlj-Jail SjjjsJI 4^>L<ji! Jo-j^ ^liaj^ «Loljieixajl 
CjIj m" I nil (_flj.callia (_y3 Sjj^l Ajv^L-JlI JjJ^ ALlaj «_il3j S^^SLa Cjija J^j 

iJj jJI 3 1 tx:lt c^juj (Oj , 3j^ I "i.^tl jL^'i/l Lp-^jjSlj aIjlj-"ii III (jjjLjiI (_jlr 
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jlSLa'^l alxJt ((International Civil Aviation Organization ICAOd (_yJjJi,l tjlj-jlail 

O-iSiSjjj iiVjusJill Ll»-^jjSj (J^^>- lS'jJI iJ-^W^ "^3-^ '^!-'^ <iJL>J JLaaJ (JliCJj 

JMi-j .*•"-* 1968 aL^ j_iL^I 4j5j>JI 4^>UI j^pi fj-^^ ur^ L^jIJ-jslIo 
jL^j /<u 1988 (_yJI 1968 (j_« ^j o"( "1 vijlj-4jJJi,lj (JiiLcLiIbvVI (2>« 3 1 ( iil( » 



CIjjJl^j 3j^Lu-^I jLtS'i/l (_yk: Jia1«j i_J JJI JjJl^JI Aliaiil 3^L«JI >UjU-^tl 

.cGLilala 
(_y^ 4jjjSJI SjjLLiJI JaLSjjil ^1 3jj^ iflj (.3-^ GPS AUisj j j _■ >^" J '^->-j 

Uai- 3.5tjii o^ cjjUJI o^ (j-« (l>^f L«J ' 1983 jjLo 23 ^ 7 (oij 3JU.jJI 

3j>.^mj (j^LiJI L^LtiJ aIjLJ-" I III (sJL«iI TT jTi I II SjijaHil (JIjIjV^I (ji (jiaJ (ji 

.GPS j^ljll JjOr-oj ^i>?J' 
(» Jiit^Luij (jl ICAO 3 -1 '^ i -^ (_yk: 5 Juall,! CjbV^I CLu^j^ 1 99 I ^Ic ^^j 

(_, «i I II U L^Liiu aI jLJr"ii iiU (_jJjjJI i> o" T- «i 1 ! ^Olx-o Lci5_^ Lujijij (Jl<^Jl^ 
j—aVI (j-SLj (oJj .(J_iL2_o tjj.i LoLc J ■"■■'- A I iio-». SjJ, GLONASS (jjjLJj1>-)) 
Aj.^1 (j-« ^jjj SLjt£ I 1 j" 'I '--'i Luj/jjj SjLaliil (JliuVjJI (ji (JL>JI ^ *j; .' 
(_y.3 5Jl I II 111 (jl (Jj ij<sJL«U 4_uLa^ (JliLoJii- j<uJL2j i_^i^ (jLjisLuJ Llje-Li^a La 
.(J-iis JjLJ 7c_uDjJ (_3jj_u LiS Cuse-i 'Jl ^' '^"i*^! p^.xl3j_a L^j.a_Li>- 
tj^ nI .^"al iJliLjl 1 11-^ a\ <tl>-Lio 4_ujij|j - <ijSjj_aI "ijjejjl j.^^1 (jlS sIjjjiJ 

3_uLUajiJ| Ll».^jjS!iII ojui I j^^^" (_yl!l Ljlj-ll JL^l o^>-«-i ^ ^JLa 3.Sj^j 

/oJUJI sLjtij! -1 1^ « " (_ya J-jII.1 Sj'Cldi^UI ^Jj^l 3-L3ljJi,lj 4^>m Aliaj J_j^ 

.(1995) oVl^^ 

Sjj^I djaljJllj 4jj^I 4.>-^U,U \j . ^ ^ 1 I (j^ t3>^' Lufc7c_U3JJ (jl (_*jajj 

^L^jJll JJjLaHj (3-^aj3 L^l Lbejisjl JLaa Sj^jsJI Ajv^m Lol . I -i j " j ' 4a^L«Jlj 
(JliljjLLaJI j>JUfc ^Sjjcj (j I tTi'l 4jjj>JI <1j^IjJ,I LoIj .SjjUa (_^i 4 j i nilu jLmllj 
5-ial^tIjLal I ii<i_i JaLflia-VI *-a (jLoU jLmi 3.iLila (j^ 3.jt>.JjJi,l f.\^S'-'^\ (_y3 
3 -1 j " La Ss>- (_yJI tl J Mil dJJi (_y.3 3_jj^>JI 3j^ljJi,l 3 1 j "J ivljIjjLLaJI (j-u 
4j>-5T-il (jl Tc-cisljJ i5-aJLJr"i i iiU CjLu.2IlII (_j.3 ^^^lj£ i—SM^li-l x_o jJjJkl (_ji3jjli 
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6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cUoaJI 

J J , ^ ^ 1 1 ^Ir Jl^jIajj 1^'C I ii^l -xIjlJ-" I lib Sj^jsJI Sj^IjJ,! -LlILv- (<u3j 

SjjjijJLl |^>»JI t_<^ljJ,l l^jlr J ' ^ -> J (_ylll CljLjLail Sjljji^l ^IjJIj 3jr>ijj 

■ ^ j j -^ *> I J 1-^ « "' ji 3_J_5^>JI (Jljj>-^l I I J I ri 1 Cj^S Ml a ^jji LjIjIj CjuLuJI 
iUaitiJ^jjdl iJIjJ^JIJ^LjlII j!|_5_^lt_^ljll(_yk: j»LkiJI jUIcI liiljSj 
(»l JLJelijjil 5s; Lis (j^ (J^^ "-^-^ CjljjLLaJI ^J\^ <iJLol diLsLatA ^-^3 (j-* JljV (jl£ 

jljjoo (_j^Lkiij |Ji»jj 2 L^JiS ulj-il Ojui (jl (_5i^ • uJt I j '^* ' JjJ-1 SJjJlC 

j^ l^Lal^Oj Jj ; LuJiO^j (.T^J>" GLONASS <iLjiUj CT^^'^l GPS j^ljll 

:(_y^ ^'jJ''' oj^ ^ ^ -> I"" J . AjLS J '^"a 
■ Sj o" I II a Sjjj-ajj 4^JLj L^LjjjIj SjjLLaJI ^J-a JjJl:>o -I 

r^\jX\ ^jJi tj\ LJI S^LUJL. S^UJI cjULJI Ji: -2 

3j^IjJ,I i2jI Ji^j (>u (jLaS^I (jj>is (>c:) j-iLiII JI .^"Vl (jl^Lal 4^lj| -3 

.jLkJIj 
SjLjj 'LjejILi j-:Jj^ Jl>- (_yJI i^lj i^LLill (j^ cjLal I III! ^^j^-^" (jl£Lal -4 

.3j^j>JI 3^j.:>JI (^ SjLjJI >— ll<_l" I III (J-aJtJ LxjO (l^IjJ,! JlJJi:>o 3^j 
(_y^ S^UaJI x_jIu (jI£LaV IjJaJ SjjLLail S-ajSj CjIjI ma jUejl (jl^j -5 

. J^^l (_y^ 1>^J (J-^^'^ '-*-^ '^'' I i'^tl J ^11 (j-a jLiJiA (_gl 

(jlaj'^l (_jlr 3jjjijjjJI 1 *j^lj "J .-ilj^il Ull (j-ujjiLjJ,l JI ,^"VI 4.^.131 -6 

3 ij I U a CjL^lLu (_gLj L^^Lilj L^Iqj.jv iUuLLaj (jj i nTil 

,4jjjJI I'llilj U ,>.VI w^ \l A"l jj^i 3j-3ji <iJ 7c_uj Lu 3^^ I "i.^ll 
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6^lliaJI jloS'UI plsVimlj b^LLoJI 

.(^jUJI >LJ,Ij JUiiVl J^jJ 

(j-o jJ-5-J jj^IjLS 3 ii II Sj Mir 5 iii<i->. jl Sj Mir SjJ, (<sJL«JI (_y^ 3Jjj 183 (Jj^ 

.c-iLujVljiM<i';rill 

1 J I iijij Lai )(jj.i ' "^ J-i^ 3"-^ Lt^ SjLtil (jJJ^ "*>^' iJjui- lill j (jl£ (jlj 
(_yJU,l «i_jjl!I J-ojcTll! (_yji (_yij3j aJLalUI CjbVyL! JL>J,I ijj_pj (ji JiJp ^li 
(j-o JlJU joJ tcjjIjj^ (j^ '-^^^ (<sJL«JI t_i^J>o Lj^Lu^ Ij ia J .'^.^ £Ltjj3 (JjL^I 
1 Jl_j_«_j I— i-aj i~' I iM i 1 J-^ ^l-ku J 0^ (_^ CjIj i ( II J .".^j .(^^ILaj ^ji (J_4lI:>J.l 

jL^jl ji^ (j\j>.L«Ji,l (jU L>.Lflj LdJj jLi£.j 3 I ii'iLcIl jjJaj (_yi>- j-i^ '■^■>- (_y^\ 

i^^Lall 3jJLc. iJliLcj^La i_gjL^ Ct-^' 4^^L>JI (Jj/Ij^I Cjl^j_<ii jjila ji , Laj » I II 

Vj (jLj>J,Lj i~. Ill j1 (jt^j^I iji^jJI jLflJ jjLj i3>l^l (jjilj^f ,j£LI .. LiLsc^ 

aI Jiiellu/I 3jLxlJi,l CjuV^I Cjul^j^ LaAJi^ '.Djut LlI!L>- i_^ I Jut (3~^ *— ''rP 
^ I ^^ ' ' ' a1 Jl:>"|( III l-£L2jLj L^ 7r mM LLsj^ lI^jlx^j '" J ' . .. J .".^ 3jJ, ^1 lA '11 
sL^iila x_a iJliL^isjljia JJt-iJ i L^jSLIj . CjIj i i ntl j ■"■■'- 3jL^ (Jo^ Cj^j (_gi (_y3 
3 I j " sLLa-cLj L^j-L IJl^ju I - . U ^ i j CjjLc 3_lIjjJI (_yJjLl.l (jlj-ilaJI 
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(_ySjj_o'^l (jjyjjJI (3^ (j-a S^jiiJI a'jjt ^L^JI jl_>^ jUejI 4jJjJjjtA (jl pLajJI 

CjL>-LlL>-Ij SjiitU 4_l1o3| I j"l .lU".^ (j-u JjioLflj (jl SjLalUI CjuVjJI (_yi«-3 

- (12) . 
(JjjS 5JjJ TcJU-iiA (j^j (jjljUJI I JLA (JlLa <ij>JL»ja r-llLsoj . (_yjjLl,l (jlj-iiaJI 

(_yl^ «Li^L«j>JI sLcijjLm (j^ pjj (_yJI (oJLlII 4ji TcJLo-a^j SjLaHil CjuVjJlS 

(_yjjji,l (jlj-LLail 4jJjjJI ^ 1 '--^ ' 1 1 (JjlAJu 4j (»j-2j i_g jJI JJjJI 3-*J 'ct^^^lS"-^ 

. IJlJcSj Ju^ILij^ djjjua Lifcjiaj ICAO 



L^l JLJcjjjil SjLJoVI (jj-" I n't (_j^l )«-SljJi,l JjJl:>o (oiisJ CjLoI JLJejjj/l jj-jl (j-O 
3_L«^LilaJI CjjIjSLtl Lljej^ 4jLc.VI diljUr /<uJ (oiju LiSj .4jLc.VI jjlolj^l ^^^ 

(j-fljjjl jl lIiIjjLLiJI cUsLjJJ 5J1jJ>J,I (J\aJu 4_u3JJli,l (^isl-iil TT I ri<l_l Ll!L>- 

l_'l -> '^11 tJL^ j_j^ (_y^ cj^^I J^Lc (jjSLj La SjLcj Ij^^a-j <JiijL>JI (jl^ lil 
/<u3 jLflJVI 3_lU^ (jLs 3j^ I "i.^tl jL^S'i/l aI jLJ-" I III 3JL>. fj^j .tixjtjJI 3j-^J 

L^LjijI JJ-«JJ ^ ^ I ' . ^ 1 1 J -1 ^11 I j U ^~ I J 4jli" I III vJllljLJol (JLjijI (Jj^Ja (j^ 

4jj1_lII (^i^Liil tJ^ 3jLc.VI CjVL>. (_y3 42jjJaJI a'jJti JuJuj . J-^jII JjJl:><J J-o 
<JliVL>JI ojui (_y3 (\)4^ 'J'^'^' c^ iJiAj^^'j ^'^^A^' *— ''j'Ti4^'^' W'^''-^ l_P-* 
^^ ^ I ' '^ tl J ^11 CjIjLIuI JoLSHJ 21 JL^j?E_j Ijjij-a \j^^\\ ^^-^ ■'^■tl (jjSj (jl 

. ^m"ii iiVI cjljLiI (JLjijIj 

^o-uc-jjl (_yk: jjiUJI ^jLcVI (_^ 5j^l •,,^tl jLi^'i/l i^laiEljjl 3Jiol (j^j 
fGj^LIs ' I'-'j ^ • •■ JLu <Li^LLt^t jLo^^l ^LLsLloi^ CjL^j.^ J-^H^ ^ ijU , ,.IAII 
LxJij «_3ljJ,l JUOthj jLaS? SIsLoj^jj («uj (<J i^i O^ J-i^ • '^93 ^IjJ^ (_7^ 
c.\t U" , ,.VI jL^Lj ^j . ^ . 1 1 jtjjiil £Li£ AjLJr'iiiil 

4-i^LLi^l jUaVl ^loieH^I JLS1.V Ijlo. Vila ^lUI j^l ,j,Wy 

.4jJjJ,l .-.l:;j_.U".il JUc^ (_yJI 
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6^lliaJI jloS'UI plsVimlj b^LLoJI 

;j^ ' "' j" cLj_jl_Lia_3 4_Lci3j_jj jJ_i-iaILaj ^J C Ly^ 03-**-'^-* ^-5t^^-*^ L>^ j ' ' ^" 

jLsLa (_>,aJc_i jL^aJI ^^^Ij . j^ljll jajtalu Sj-oUJI 4a^l Mr^ll jL^a'i^Li 

I j J "a (j 1 <" S-SJaLlII 3iaj^.j>JI (j^ Lc^ x^ljll JljJij>o jLji^i (2>c SjjL^I 
«_SjJ,l (j-C. JljljJI JJLa-jj . I j « a I J ^ JJL>oj I j • "■-'"' (2>c pjljJaJlj CjLjLuJI 

JJLalll jl-<i^l ^-Vj' (1>^ '^' J I ' ^" 4jj^ CjljLiI (_,lr jL^jsJI JLxIUjiJ 
(JjjLj-ui ^^ ' ^ 4— ij t fi "it-a uljljLlul (jL_ujl Lillju j2pLx-iJ . 4^ JlJ ^^-^ .".11 )t^^_a 

IjUk (J-«-Ij .1— 3Jl^I (j-o MjljHal I. I in->- Lkaj^jj jLu (_g JJI fi j^j'^ .^" I <ijjjjjjij 

3jul I ri U dil I ri I iijj,! <1^ j»JL2jj jlSlaVI «Li^ JLajiiJj Sj^jtJ CjLa^mi 4_j£ 
(j-aj Lj-iijej I iU • -1 j 1 1 Jlj I rill (_yJI jl^la'i/l (_yC.I Jijj iJJj-Sj I JLjfcj . (jJ^'C'ijoll 
■iJI 3j ''^"' ' I— 2JJ-U p-jjiaj^ 4JI S(_jJi,ljL!l (_, oUII aJl2I1JI \jJt i-^J (j^ <— !jj<JI 



SOS 






ajJlc ^_^ jL->*Jl («-Ia_c.^)) 1912 aLc JL_La 4jj-L..aJl L^JjL>. (jlj^IaJJ cLtSLj^^l 4jJL<i_>JI 7e-<-<U (I) 
.((Aj_uaJJLI aLlII J!>li- ^j,lt-aJI aI JlJcIj-uVI ^_^ CJi-U Jl^ 4lA_La (J3^ ■■ ^^^d>^^ c?^ rl ,>.Allj (jljjt-.1l 

. dt- 1 jUll^ «_jj^l^ j.AjJlJ Ij^I jIj t,j.u-aL>JI J '^.^11 ifj\^^ J^L>. t_^jji^ i(*_jjjJI aiii a^^JlaJI)) (2) 

.JjLcoJI^jJLI (3) 

. 185 .5_3j^I ^^Ic .j_^l_L^I ^^ 5-4^ jj (54 ^j^) (((cJUJI j-iili LajJii)) tiJj_u o-^^c^ (4) 

5j_lJI [^ic ' t-.:;" ^^^I wjjIj_uaJI ^_^jiii Ballistic 5-J<-..a-Jl-JI jl 4j^Jl1II 7=.jjIjj-aJI <,-uj\ 3^^j (5) 

.J.JV i^JjJlLo l^JL^ ^irvjJLI cLUG j_^ jjt-." i-iiJjLj_5 L^lj^ ^j_a Oj^Vl 4Jl>.jJ.I J^li- 4ji^I jJI 

. 1993 J .o.MjJ jJl^ IEEE Spectrum 5_L*-c (6) 
i-dJjJ_5 t jj^jJLi -ijJ-lJ' tj-Jj rLl^ V_5 ijjjJI 5 Oil U11 1 j_Li.uj (juL^I^ ^>^' CjLualjiJI (7) 

JlJvI 4jaj_Ljl CjLusIjJjI ^JSLtTuJ a . L^LJujSI t ■ * '^j*^ j,je_jl ?c_Iaj_u tJltjso ^ijais IJJua *l_5_ul L^jSLaj 

J_ll_LdJ ilaUJI 4^i:*:jjIj:i^VI CjL^JLHI tjjij L^JJ-J' f -=>" ^~'^~'^ u ** ' "J 0^ ^J. 4j>llll oJucilVl 

International Ballistic ^.j^jJJI o-"^3>^' *— ^'-^ CjIjLSJI Sj-jLc ^tjjlj_uaJI^ 4jjjjJI CjL-oIjJlJIj ^j^ 

. Missiles ICBM 
■ JjiU'll Ijl^J 5_u^UJI 4j;<,,nn 4jI_lJI [1& JirvV (8) 

\-a] tCU^LlII ^1^1 CjLjjI JlJvI ^^ L^la 4j>Ij : JjjiL*!^ ^j' ^k^zik' t^'>" CT^ jU^' r*jA^ (^) 

^Jl^ I ;j U , . :-. j^l LjjjLj-a ^Ll=^ cH-"i -J^-^'j-" 3jiL_u ^_^ jLjtJVI jf Uai-JI ^^ y'j-" J>4^' 

jj-^-plj" ...yi ^LajJI SjjLl^)) _i ^_j . ,ij jjl5 U ^IjJI (C^^l ybj Star Wars aj^*l-J1 mj^ (10) 
JlaTuLj (jl ,_>l3j-ljaXI tj-a (j^ L7-^' ?4J^' cr^ L7^-?^' M>-=*^' ur^ "Strategic Defence Initiaive SDI 

(<U^ (jLscJj (_;ySLjj-o2l (jjiJJjJI SjjLiil oJJt Tj^^ -A^J - *l_tiaji31 Cj Lirv jJjJSj tjj-lil. J-«^ 4-1- jj IjlxTml 

.(j ^.-LJi^ (jjijjjJI Jl^ ^_^ 1993 ^La j_^ Li|UJ| 

(_^jJ.I (jlj-^iiJI 5-beL^ -Od-^' C^j -U^*-« r^J^A^J iJ-uJlI^ ."4_i^Ij_<JlJ OjJl^I t^LiJ' Alii_Lll)> (II) 

.j-JlC (JjjjLojJI JJlaJI t4jJlJJl_ojJI 

tj_^jjLll (jlj_ikJI 4L*l^«4^LLu^I jU^VLi iULUI 4jj^1 4j».>m ^}JJl^ ^^ ^jj>.l o^lai.)) (12) 

-j-ua-a 't^jj-Il *L^jLiJ' j'-i (1994 3^3J . Jj>ji) t^liUl joaJI t4iiJllII 5:,, ill 

■ l994jio - | ,„ 12 .4^jJUI 5LpJI 5juj^ (13) 



SO^ 



.((i^JUJj rLi>'f (^^1 jJJJL} . . (jj I H t^j» : 1876 
dlLvjII (jl (_yJI (Jj^jJJ SjjjJMiil ^jVjLta pLca Ji^ Jjj I ri'CLa (jl^ .tU^^ 

j_jj_(fc .U ^" II 1 887 (»i-c (_5-3j . «j_UaJI 3^j_cuj J I'l" i" ^j . ..jUr,. ^jj ^Cll 
cjLI ja (_y3 Sjijtll,! diLjVjJI (_y3 <-<r.jAjhll 3'Cj I*;, LaVjIj CjLJjjLLbJI tijI'Cj mi 

SJjjLaJI Cjlal iiKil! "J S J i"i (JjjJa (j^ SjLc "ijjjjLiilll I'lVI .^"Vl Ji) (<UJ J 

L^^ijj,! jtxj (»j-2j Sj'sli II 3'Cj Ml SjLc (_y^ 3-lL>J,I 3'Cj miII LoI .3jIjtA (_jjji.ij 
5K Mill La! .4Jj.JLI uuUlsm l^^ujls ^ tixjjj i4Jj.JLI uulJ^iixtiJI 45jJ:j 

Cj-fl^J (_yjJI 3 J Sill C^l^ il nJjJ.1 SJljjij .-.VI ,^"VI ^ C^Ks 3_lSj2^I 
4K (oJUJI Jajj o^l f 'J^ (jT^ ^UJI (_y^ ,-.VI ,^-VI =^j^ cLa-j ^ ^W>^ 
iSjLji ^ ^ * ' J ijJLijsJIj (_gjLaj^lj '~'l Uj--I I j-i^ '^j'sl I II CjLJjjLJj ASt i"ii 
. I jj'a p^ (_gi ,j-« CjI's J Ml Juo (_,lr ^1 '^"a ^Li^l \jtjj^ ' ." "^^ (jisl-iil 
aLc: (_^j i(_yIaJiL^I iLlj^I j_t^ (_yijLifc JjI^ JjJLij IjU 1956 aLc (_^j 

ijijL^JI .-.VI ,^~VI jjl^jj .i^^jL^JI lLljpJ,! j_i^ j^T(_yijLk JjK j^ 1964 
cj^i-iLSL!l dJu^ u_i^^ ^L^ lia^pm Cj.>ij 3^jjL«Jil cj^ijl£LII j-^ S^LoSLi /tuj 

ljjlj< MM (^Slx-i (_yJ-II CjljiiitI (j^ JjJi:>J.I JJjJIj 3iajfcLJI 3 liK'ill (_y^ (j-4^ 

.-,VI ,^-VI J_5J, j^La 3j;jtLjJI cjMjLSLII (_^I 3^Li3VLij . o^-lj c^j (_y^ 

CjL>.j_a (^Jjiis jj-^ (*-^ O^ On m" Mill . ^ , ^- ' ^ /^yIL>- Ja_i:>iJ.l ^?-^ Ajj^jLlujI 

3jili21a .-.Vl ,^~l ^:iij cuK (jjlllj (High Frequency) jj^l 3_l!Lc jjjIjJI 

. I jjt^ jL4j£,VI (^SLxj Vj 3jajl3lj j^ 

3 1 ml Ml JLo (_jlr i_JjJi,l SjJJtj .-'VI ,^-VI CjJlxH^I J-S£ (__)l=j'i/l f_j\c Lai 
3jLoj (j^ I iio->- (j-u 7-jljJJj iJliL^L.ux I j'^« ' (2>c, Jjijj (_^l 4_l!L«JI r-lj-iVI Qji 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

^1 t fi n (2>^i-4-i (^^i-La ^_^ (^^j'^l ^_^i^ LLajLa 4_u_uLLa 4_j_t2lLJl i>jLjfc jjliaj^ 
(Jl jS"i III 3 ' ^ i " ojLl^Li ^'' I i.^tl J -i^tl ^1 Ujiaj lilj . I jj'a r-ljj'^l ojui 

JLjijI SjLcIj JI jS'ii III (_y3 L^ljij-'ii III o^^^l jj ' ^"' ij^'-o^ p'-^j^' 3.2jkLiii 
5 j^l : .^ tl jLil^l a|jLJ-~i ml olSLol (_yJI 4_uj Jjl j-^-jjj iCjIjLiVI ojui 
^^^<jSjyS jhj'l ^1 culjLiVI JUjI SjiLclj JLil^V ^lijjVI a-i^Li ^Ij^K 

. sLuaiJI jj^ .-.VI ,^"\t I Jj'i/I JljIjJI Jljlj |_5 JJI 

(«JLc.)) ALxLji i_^ jj^jj 1945 aLc JLlo (_^ I jui «blj (j^ ijJj>LS j_i^ jLSj 

x_o d-Lal^^ILa cIiIjIJlA (_y3 d_j^LLi^ J"-*^' ^-'^J jjl£Lau d_i^ l-^J «(_,>! in^Ul 
I ^ "■■-" (jlaj^l O'jJ-^ S^j-cuJ <ljljjj <L3tjjj j-aill JJ-JJ tijJJt-i (__>l3j'^l ^j.:>- 
3j_Sjl Tc-La-Loi (j-i-^ 'LJ-xjLji 4jt.a^ 4 j inilu (jSLu <lJLSj <LuiAj L^^LsoI (_7^J 
,CjIjLjIuJ(I jjLj_uj1j ^' ■ ^"i ' "> «Lx-£i_La 4_al JLjcHj-uI j2>^*-4-i (CJ (J-«J i^LLxIaj'^l 

J_j^ jj^^Li^ 35800 jjij (_>=>«JI I J14! t_j^iLaII jljdl f-Lijjl iiJj>LS t_j.uo.j 

(jLs ^ '^ I i . ^ 1 1 J 1 ^ H j_u£Lll p-Lajj^U IjJiJ 4Ji Tc-cbji Li^ i,_>l3j'i/l TcJajji 
^ Jj Sj-SLiiJI 7"J-i3 (j^ *>:^P SiLijtA (JL>JI 4jL;LiLlJ liJLufc (jl J-J^ 

. Jljj<-JI jIjJ.1 I jj* (jr^ 4j^l-i-i-3 jl-<4^! ^-^^ 7=-«-^ l5 jJI jJ-^Li iTjla jLUI 

'"'VI '■^'y I (_j^Lu^ j.Aa (Jjl )«-»^J iJJ LoJi-i^- Llil J m" I nil (_flj.aILLa J_Laj 
(JLi-ajVI Ll>-^jJSj (jLs itljljij^ I iTill i—kjusULa ^^\ -(^^jsl (j-o i_jJ^ jljua (_j^ 
5Lj^>JI j_ALii_a (J^ (_j_a LL«jiaio \j .^'r- cTtJe-Li-o i 3_j^l_u-^l jLiS'^l J-^^ 
(JlLa <i_lJiL«JI jLoi-'^l CjIS J Ml J-^ ^ 1^ -» 1 1 1 ^jj^jLJIlII i±*jJI (j-« 3jj '^«ll 
j_L^ 3_Jj^LLilJI .-.VI ,^-Vlj i^jjjJLJIj ^LujjlII 4jjLUaiiJI CjI^IUIj CNN 

I j" ■> ' .."i i I ii'»oj L^JjLjij cjj I imIj Ltj < I II ^^A^. .1 (_^lj 3ijjIaJI CjLal i nil 

.CjljLill j-^ d-U^j^jLJUJI Cjlj_<5jJJkl Jl^^ (_yJI 'J-:JJ^ JS i"i t 
Jl .^"Vl (_y^ 4j£:Lu^| jLiS'l^l jiljiieit^l JL^I I jui CjLSjJaj iliOa-l ^j 



SOS 



tjjfejni-ill uuJIg uULiajUl jLixS'l 

5j_ifu.c (j-« ^H^l "^-^'-^ tjL«jj| Sal U I i^l JlJ-"ii II Li joIu (_gjj|j- Jl .^"Vl \jjt, 
j_u£ J'C i"i I ^^■-'-» '"" " ^ ^K"ll ojui (jl JiSjJ,! (j-oj iCjM^I (JjLSjiJ CjIjVjJ 

slj^l 3 1 j 1 1 cjLs_LjJaiLll Jl^vI (jl Ljt^ .3_ii?"ill ojijfc aIjlj-"ii III pLi I <iK 
5j^_i-iD (j_^_LJ (_^_cL_Lu£iJ1 J ^tij (jjjj_n_LQJl a1 Jlj>" ( iiu «Ll>. l^j.j>J 1 cjLiLiJtjl 

<i^jJkl 7-\j->J\ (_jJI ij "i 1 11 a ^j J ' ■^ I J I J U -- 1 J d j-» ,^tl <ijuLuj (_)iaJ^I 
A>> Vll ii"t (_j^l '"'I ^j .U"tl Jj_tj (^^ \j U" , ,. I (jl L'l'cS.«1-1 LlJI Jt^l^l (_5-3j 

<il>.j_a LbjjiJ J^ UJI (_jji Lufc LLuju (_yjJI <iiaiill (jl j-J^ i4_u.2llJI ojtjfc <la£ 
Ttjj^l (_ylll <il»-jji,l (_jJI LlL-ojj iCjijiii'll jsJLA CjUISLoIj 4j<i iti (j^ iJ:jJJL>JI 

. I j «jj ^■^" (jl£Lalj L^ ^j^LfliiJIj 3_i^L<cl»-VI jLiVI L^a£ LLuju 



tjgk^jibJiii] AJ]§ tailiUrilil jUil 4nmu j^ JaI> 

ji (j^j^_fl_i_LlJI ji Sji J I li II (JlLo 5jljjl>- a J I lij'tj 4_Li2j (_gl J j I--'" LoJlJc^ 

. Ja-lj^ Jii^lli j^ L^Jla 4-1^1 'iir^ll jU^Vl j] (_yJjjjSl]VI t_ijjL>JI 

:^jVI ajb-jii 
(jj-Ljli I jj'a /ojj (_ylll 31».jJi,l f_^j iTechnical Stage 3 j irill 3Jl».jJ,I f_^ 
^^s>■J iL^LJl£Lajj ' i ' ''~'J)J " (j-* LlijiljJIj d-u-SHll aS^ 4_LiiIlj 4joUII ,jjuj,3l 
4jwllll 2jJL«lll ijlflil (JjIJlJI (jr^jLjIi-Vlj Ijj-^lj"^"'! 4j1S1JI Cj^KJlII 
Vj iiJl!L«_ol.j>Jlj Cjj^;a_jJI _^lj^ ij^'-^ dJLvjJil ojLjfc j<u3 La SjLcj . ijATilt 
tfjLji Cj LS_i_LiaJ J CjLal jLjJr" i iiV d_L>.jJ,l ojijfc (_y3 J " JJ ' ^"' "-^l-Lii (jjSj 

.4jiS~itl 
:<UJLiri 4JLvjII 
CjUI£LoI '"■^'^"'I j^ oJ^ Ut!^J iCommercial Stage SjjLalll 31>.ji,l (_yjij 

^LLialj ' ^U JJ ' ty-^ 03-^-^J-i l^lJJ-^J (jj^ <lTl I n a J j '■-'JJ 4 jiS'lll jJJUfc 
4jJ.2jJI j i~ "i mj I L^ (jjj I ii"llj 5 JJJL>- CjLaljLJr'ii iil (j^ iJjjajJI I JiJJJ 1 1 jj^'' 

, La^ ^ ( II ^ ^ -^ "^ '^ ^ijlJI (^^"t 1 11 a (_jl^ 
:iLlHUI AJLvjII 

«_iji1j L^j I Social and Cultural Stage 4j£L2i!lj 3j^Li1>.VI SJU.jJ.I ^^-itj 

djieJ i_^^ ijjus\^ ■^ • ' ^"' ^La x_<u^>J,l (_y3 SJjJlJsJI 'Lu.SIlII aIjLJ-"! iiI 3'-^ 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

(JjVI I'l I j" ... 1 1 jjVI Tc-j-i^l (_JJJI (j^jj-jLJllII x_o djjiAj «(_yjiJI CjJl>-j 
(J_<i_«JI Cj^j j_lJLjj idJJjl^ i~i I imI (_Jjj>-Ij SjiJ^ jT_olj_i (j-« '^-^J '-*:' Cj^^i! 

pjlj Mill f-jJujjL^^ LT^J i5-i-u.il mil 5x.l I nil jLii-l iclil Llx^J (_y3 pi jj "-ij^litj 

SjJ, 1 jut J o" I iM ji^j ajlSJI 5^ 5'jW-" 3.c.lil Cj^j (_y^ Lji.jljj (j-o 3-«.»-.ij-l,l 

l_ij^_2j Sj-j-ul (_pLI 7-LLo J j ""I 4jjL3cII1I <ii»-j-ll Qjj^ li 1" 1 1 (_ylaie3 Ji^ j 

3_icLxi».Vl 31».jJi,l (_y3 Lj-Ij'-" LuSLI i<ijLuSl (_,lr ,jjjjJl». u^jj J^o^J'^J 

(_j.3 (jjj^jLJjJl jj.i iJ-5^^ aJC1:>o Llii Mi'^Lcll cJljl-o ti^L>- Oj^Iaj (j-« «Li^L2!lJl 

^Jlj^ (J-3— ^ j^pLS-ul ^1 JJLuj 4* llIlSjl (J:5t-a (J:5e-J ^jl ^t-tLalLtuJ jJ-Aj t L_ (l_i2l(ILj 1 

^1 Qj ^ ^ J. * J ' ' " * (jT-^ lO~^' SJljJlC Lal^^i ^JijjiIlujJ (— 3jj-u 4_Li2-iJl 

ijcLcl^-Vl Lfcjljl (2>^ cjjjij>Jl JljLi^ n . I iil^jell 3 J I iiillj tjl Mill i-dJji^j 

. lj.S_1.0 4j.0L(J1 jjjJl (_y3 

^IJlJt" I 111 J J U"t />^ I II S t (jl (jil ^jt-i"i I II 1 Cj^AiiJl (Jj>.ljJi,l aJJt f^jus fj!^ 

i_3jjilij SJiiLx-a ij^lj-o (_yJ| j-iLiIl tiiJlj i-'Vl .^"Vl ^ 5j^l : ,^tl jLis'i^l 

<_JjL>o i_^i^ Lj/LiS J_'^" ...II »lj ii" I 111 Jl^JlJc^ Li-'iSL«u Ji^J i4i;vj_a jJS 7c-a^La 



i^^liVl ci^lj uuVLu^Vl ^ a_i-cLl^l jL^aVl ^loisH^l (j5 L:^i 

(_yjlIaj^_L!l joJL«Jl (_jJI ^-^j^ -Sjijvlj I -1 jt 4_u-uJiJl^1 «(_J.iLJi,lj- (_yjjj^-iLLlllI 1 J 

j_*2 3>U3l o^-^l '^-^ >^^ VLS_o 1 945 i»Lc: ^ jJhJ |_^ jdl i-dj>l^ ^jl 

"iLaljLJ-" I 111 3JL>J1 aJ-it (_y3 (2A-4-1J i(_p3j'ill TcLaj-u (_5i^ 'l-y-*-* 4-iLi-La ^1 



SIO 



tjjfejni-ill uuJIg uULiajUl jloS'l 

TtJJ^i (ji JlJU VI (JL>JI djLjLiLlJ UJ^ Aj<AII ojui j_^ Jj'v li'lll IJlJJ (oJj 

. Cji M I rm'-KJI ^i-^J (_7^ 4jl£|j ^ ^_;^^ «Lu^AJI J '^'^ 
(_yi^ (^J^ ll>^ t*^ CjVLuaj^U I .^j.^-^ (J^Llal (_y^Lu-3 j.a3 JjI (jl j-^^ 

A^jj^^'iil (j^ «^LLi-i (_yIaJLa l^p^ (jjj^L) ojJia LJjJu (j'^ lJ^ ii-dj^S SjS^ 
I960 >jl-a (_^ (jit=5 L^jJlj ((ECHO jiLjl)) (_y£Lj^'!^l (_yC:l Mr^tl j -i^H jjij 

jL*^2l (JLiLtiflj (^1 j_<taJI I JUfc (_j.<u-b Vj . ^jjLciiAII I'lVI .^"Vl (_jjL>o ^_j,^ 
5 ,,i<l-«Jl jLilVl jlj-ls (j-a JLtJ sLJl il tlLIi JL»_i (-.SlUf (^1 2U£.1_L<^I 
jjjj -i-JI 3Jj^ljJI (JliljLJijVI (jfi'Cr (_yl£. dift^. jj^alSj jl ((passive 3jjl inlli) 
(JliljLiVI (active) 3 1 r LaJl jLus'^l Jj-aiuij L«-Lu il^jlr JjJjtJ (_^l tlj^l 

J 1 ^11 j-*j Jl ,^"VI |__^|j^'^ (J^La j-Ji^ Jjl (jlt->! 1961 J J 1 ri_o (_y3j 
CjVLusjMI j^ Jjl (jt^J ' 1 962 j^Li ^ ((jlUcuJj.) j-iiJI jUal ^ ; OSCAR-1 
diLcl jlj (J-lLojjJ-^Jj (2ruLi^j i^jjjjjjiJj 5LS 1000 (Jij (_j^ Jl (J^LiuJI LaLulaj 

. >lo>Li^ 9000 jju ^1 clAj^^ aj<li,iV 

J^^ (j^iilT- ia jl JlA (_y3 JJJJ O^ lJ^ \li^ \yA£i j^SLj /oJ jl" i njl" (ji J-J^ 
x_A3j_o jlj^-a (_yJI j-«^ (JLjijU (JJjM^ 1-4^>-^H^' Lt^' ^-lISIlII (_5i>o joJj 

S^j.j>J 3_j^lj_o ^ '^ I :,^ll J 0^11 4^jj». Q^Sj '■^^P- Synchronous (((j-oljio)) 

aLc (_y^ VI l3_UJLA 3 ^ ^-^ ' " 3-5^ U^^ SUL^ J'-^T^ I J • "■^"' I j""'j • "J (__>i>jVl 

J -1^11 aJlJ-" iiilj Syncom jLi^l Slinlm 5 Jl^iII (JIiLjV^I (".iilUl La jj^ 1 963 
idijlill jl jJ.1 ^J^ 3j^ I : ,^tl jLiS VI j^ J I ,^~VI (JijLlISj jLHi-V Syncom-2 
^j'^'ll oSJti (JliUlSLal 4 I iiLv <i2jjJ^ j-^Ia L^ 4 1 1 nl i nil ^j^ (JlJuJI j i ^H Lai 
. 1964 aLc (_y3 4ajJ,jVI ^j^^Is SjJJ (JLiljLa-i tl^^II (_,lr d-Sj^Ja (j^ (JlAaJ il 
aLc (_y3j ^ • "■^"' j>L>oVI (_y3 ijjl->- ( " ' -a- J 1 1 (jl^ (_yILi^j I rill jL>oVI (_y3j 

-I'jtj^j i^tl j-^j Jl .^"Vl ^•^lJA^? J ^a Jj!^-,_,_,"aj,,.tl jUJVI jiLl 1965 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

.^JjLseIjJI ^"I ^^ .U" ^^^ CUsc^\ 
Qjj\—uj\ (_5-Lc 3_jIJljJI Qua i^j i"i i"t (jl /"»VI ,^"VI joJij ^LjcJJ JljV (jlS 

j_^jVl .JuVjUai ^UJi J.JLJ 1962 j^Lc ^ 5jc==i1,I uuLjV^I c::^:!^^ .^Li 
x_<j,ljJI JLa_<jiI L4I0 t^lj^lj oVL-ajVI (_y^ 5j^l:,^tl jLj^'i/l ^1 jiejjjiV 

(_,_& <~iVI .^ "VI jl -1 aV 5 ,^ ,^ ^ ", ^ 3-J-J-A CjLJoJI Jl^ 3_j_(.2JLII oJl^ 
sLiJi (_y3 (jJlj'iMiVI i-2Jl4j ((CjLitAj^)) Communications Satellites Corporation 

CjI iiiI'iiI ^Lku J-<fcJ (»LlaJjl IjUfc -'JjJ 'Ct^J-^ OJ'-*-':' '"'*^^ .^"\t t (_yiLc Alliu 
(_, <i I iiLa «,LiuJV 4j^L2jI (_,lr 3JjJ Sj I'iir ^£Ss-\ ijjji^j LoJ^Ji^ i 1964 aLc (_y^ 
Interim Communications Satellites <-.VI .^ "VI jl ^ aV SJLsJJ,! 3 ? -a- ULi 
LLai. --I ,:^^n^^l.,.tl ^1 i^-,..VI Jl->^^a^tj ill (jjLtlJI (jSL! . Committee 
. aclil ml" il » ^j'il .>.AII .-iVI ,^"\t I <Ll1jjlI| ^LoJaJUl t^LJuJU Sj_u£ ajU-^ 



(_y^jL>JI ^ I . ^ A 1 1 3jol I nil Cjlaljij-". iiVI (2>C i±jJji:>JI (^Slx-l V JL^I^I ^_^ 
L>-Jij.«-i (_p.«-i (_j^lj i«LuLiiflJI ' " ' VI , ^"\i I ((CjI I ril"nl)) sLaiilo q^ iJjjJL>JI (jjj 
.(jLujVI jJL^ 5jlJ.2ji,l Lo._^jjS;iII AljiejjjjV (_yJjjJI Ojl^' (jr^ '4i>3 

a_LjLiiiJ| ,-,VI ,^-\l t ^J^^^^\ ^bsJVI S_oLal ^LIjI j^j 1969 Asl ^^ 

jl »oVI J je jIj Jntemational Telecommunications Satellite Consortium 

^ 1 '■-' ' 1 1 I'.'r I'ltl "^Ij-IjJ CjIj_<sjJ^ SJlC Jjljj 1971 aLc (_y3j • "iJ lj-2^ ^u", ,".lj 
International Telecommunications (cjI iril"i"il) 4jjLuaAll <-»VI ,^~M t 3_JjjJ| 
. 1973 aLc: ^J£l S-Jjj 5 ^t;^:^< J^.tl djfjjj Satellite Organization 
(_gjj| lntelsat-1 (_y^Lu-aJI j -i^H jji CjI iril"i"il 3 -1 1-^ " I «_iLj j^ Jjl (jKj 
1965 aLc: (j^ L^lJ ti'filU! i^gJJIj ((Early Bird jXjJi,l jjLUJI)) /<u-uLi (_2j^ 
.-.VI ,^"M t 5l_i2 240 (_yk: ii>o.l JlSj ,^U:IUVI , U^^tl ^^ J-«-«J o^J 
.Intelsat II j -i^H SisL^^ 1967 (_y^ i^jL^l JajjJ,l 4_LLaij c^j .Sjijl^II 
Ttjj^I I969_jjjj ^^ Intelsat III j_<killj |_5.<i(j!l Jajj>J,l 3_;t-^'" CLuQi Lajii^j 

. J*A]L. ULc LaOii cjLu11.I 

L^jJI ^1 -1 .>■ (VI (_yl^ (JjjJI (j-« ''^'J'^ tijl I ril" tl sLxla-LO ALkiJ ;t^:*-<i J(Sj 
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tjjfejni-ill uuJIg uULiajUl jLixS'l 

4jLo I 990 fj^ CjI I ril'itl 3 1 ^-^ " " ^Lia^'^l JJl^ iJjj . L^LoJLi. (j-o ^ \l ^", , ,.VIj 
3jLo (_5-I-C ALkiJJI ijji Sjjii'i I fit, I (JjjJI JJx. JJ_)j '-*-4:' SJjJ ^j ■"■■'- ^«-"-u3j 
(j-Uji:>o (_5i^ CjI I ii\'ci\ ^ i '■-''' " CjJlcLji J-ia ^SJ^' 4_l>-u (j-aj .3JjJ (j^ i rm->-j 

3^ Lis (j_« "-^-^'j Jl.2^ i(JjiJuo jS i"i t <1jJjjJI <ijjLiiiAll <"iVi .^"Vl cjLojl>- 

tfjL«^I 3^LL3 <-l!j|j CjI ml" ll jaLJi-l «l_iiu_il jLJ_a CjIj i i nil i_JJlA i.7^3 
j^jj CjI I ril~i"tl jL*^! Jjl «j.£LjJ,I jjLLaJI)) (jl^ Lj-LlaS J-i^ J'v I'lij 3^^ I "..^ll 

(_yJI S^LusVLj SjijLk Sjjb (-ill 24 >ajj 6-cjI inh'tl (jla Ij^jL* SjjI j 240 
sLlIjjJI <"iVI ,^"V1 d ^ K" ^;^A-^ ^I jjU'tl Ij^ lS-^'J -LA^Ji)-^ (j^jLcS 

, >_j_»S jJS t"i ^ 

(_j_i^j^_fljillJ I (J-SjJIj <ijJjjJI i~»VI .^"Vl (_ji^ ((CjI I rih tl» jjj J ' ^"' ''„' (*J 
.-.VI ,^"VI J _. j . ..~ ^^ L14A Ijjj (—iiJj L^l (Jj i(CjLLajj>J,lj (CjljLill j-i^ 

3_ij_«_u3 I 3 "' * J . -^ i_>^J-^ Lt-'^' ^^^ '>uusi>- (JjjJI (j-« JJlC f_^ 4_lL>-IjJI 
'"' 'I ■-'" ' "I (_yjJI ijj'^' oJui /<uil (j-oj .5jJ_lL2jJI (jJ-l^L" (jLi-ajVI (_y3 "ij-aLi- 
5j_jL_lu,1 jj.j>iJ1 jj-* lJt^^J' ilh* tJ3^*-^ Ct-^^ I J f fij ^JJ^I (( Cj LtaiLul » CjLajLitJ 
3_i_ljj(JI (JjjJl (j-oj iLdJji^ JlJ^Ij ^h . ^ 1 1 J iS^^J^-^ '-5 ,700 (_,lr (_gjlbej 
^_j-ij J 1 a y I 1I 4jlj_uLIu (Cj L>- Lt-u-a L^^-uIdIji ^_^_LiJtJ ^jP-ll <=Ujijt f nllj ^l^^.j>JI 
Cj-^ ^j— « J— ^ J Ij^ (— flJi ^_^ItjLaj (j^_5Tr^J ^^3"?"*^ «ul_>. ^_^ ?^J-^ ^p-ajjnS 

.4jJ^jlxJI 3JL>. 
jL^r (" ( (ll (^jjj-Ls jj^ «UL>ijl ^jLjfc (JlLa ^_^ (( (Cj LoiLul » jj-« Sjiiltj-oVI (cluj 
'"'VI .^"Nt t 5l_L2JI a'jJti fj-oju^scHj i3_l13Li1».VI jLi^'^1 jLa-l (_,lr 4j^-<4S SLcS 
(j-o j-J-j^ JJLc ' ^ ■^"" "JJ .Sj^l" lull 3JjjiJ Ajjjjj-jjjJjJI 4jlaijJlj 4_lL>J,I 
U^ CjIj_LSJI jUtiLjjl Aliij ^ (1990 aLc: ijJs: 3JjJ (>"iiiill jjL^o) JjjJI 
aLjlII i_^ j"^J-^ (— flJl 800 ^^=-1 j-^^ (CjljiiJI ojui jLajl d\ '—'ri^ (((CjI I nl" tl » 
. L^Jl^j (_7lll (CjLajLicJJ 4 J I iiilu Ijj I II t IJljj&J JjlJ 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

jjL^j !(_, 1 -^1 jJI aIJlJt" iii^U CIjIj-LSJI jsjUk Jila j^rrinl ^UJI (_y^ 3JjJ 
1 j ••■! 1-^ i Sjuji j^j 1^.^11 JiL-ti (_y^l 3< I III I'iill J^UI 5.a-l I iia f_^ (jl£L<jJI 

CjK J l"l JlA (_y^ 4_lJJU.i3 l_p-4-l l-X-« SJiJJl^ ll^lj^ (_y3 (JLiJsJI J^^J 't^'^ Ct^I 

.4jJj1S"iI1 JL-ajVI 

(_gj "l I II a (_,-i-C ((dll I II 1" ill) CjIjJ^ Sj^I~i ma 3JjJ J-^i 4j.aj< i nil JjlJJ 
(JliLt-aJso (_j^ iJ-'-*-y lS'-'^'j (_j-1i's I nil itjjjiill dji^Lils (_jJI dJJi xs>-j^ ijoJL«JI 

.SjL^LiILaj S^LilLa (^^JoLLa ^_^ 5j_Li_x-o 
Sj-jvl'ii nil 5-iJjj^ rijl'ill S-lLiJuJI vIjIjjS f_j\r i—iiSUI jLjU^VI JL»- (_5-3j 

aLj-SJI ji (iCjI I II 1" tl » jl 1 "I (_5-Lc cjlj_La j[srY(( nl (j^j (jj^ SJjLHil (jLs 

3_jJl_a CjI jLaJi^l (j-a dili cUlLajj LxJ SJjjJLj (_>^Li. (_yC.Lu^ j-^S jJ^^W 

J-<l3 3^^-^l O'^^! '^-J-u'j-i l:1<-«-1 JlS^ 4jJjJLjjJIj Jjlj.J>JI (_ylIL>- (_5-Sj .5j_Lj£ 

.pj^^jiuil (Ja^G (jJI CjjI 3 J \l ,^"aVI 3_tj|jjJ| q\ julL (__>^Li. (^^Lu-3 

Jj j ■"" (_^l |_5J>J jLiJa'i/l (jj>i3 (j-C: 3_uLiaiJI .-.VI ,^"VI c^l^ lil 

3 J I II i ILj I j "'I "" i(_p=j'i/l (_,lr I jal U". » J I iijjj .'-.VI ,^~VI 3^jLi. (j^ I ii-»oj 

»l i<"iiiiVI (3^L«-i V Sjjj-cis (Jjjjj 3j^j;£jl (Jj^pJI .-'I .^'..^j iCj^iSuJIj i(jiii nil 

.-.VI ,^-\tl 3^jjJ| 3.4Jiill *LiJl 5^^ 1975 ^IcL (_y^ ^jj^ tiilJ-lj • 1-4^ 
(_y^ 'J >i tx : II ^l_i_il j<kjj ioCjLjijLxjI)) ^j** I '"^11 jLi^al disLji^ 3j^j;ajJI 
(2r^ in iiijJll j-^l o^J . 3jiih'ijJI 3jjjtjJI JjjJI (j-a jjLc 3jj .^» . 1979 aLc 
■/.9 ,89 SOitiil 3SUilj /.K ,09 ,^,iuiijJI jL^VIj /.IS ,37 SjLrtHI oIjV^I 

. /J oW^t^lj '/•7 . 88 ^ii/iilj 

aI JlJ-"ii iiLi 1985 aLc (_y^ ((CjLjijLxJI » 3*^ j mi (j-a Jj'^l (Ji^l Jl o'^". Ill (ftJJ 

pi i^.-,,,.l .j^ \l jtlj^U:IUVI (j-iUj-,.11 ^U;-,l Marecs A,B iojjjj'i/l jUS^I 

aLc (_y3j . (_gji^ll Jajj>J,l (3^ Sj^ja-JI .-.VI ,^~VI ^ U i". t CjI I iil'itl 3SLjjfu 

3.>jrt"iiiUcjl ir^'il,lj(ji.mJI jo^ jJjj 3Jjj 48 «Lb^Vl JjJlUI .io^ j-b 1987 
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tjjfejni-ill uuJIg uULiajUl jLixS'l 

. (jia I 00 (j-« ^H^ I L^HjjjiJv kl^ i_^ I 
<i_j_ij_a_iJLj <-iVI ,^"l (_j_Lc L^i^Ja (j-^ JjLH^' ^ '^'■•' Ji 4 nii i nil J . ^ -- i j 

jLflJVIj L-al 1 MiVI ^Ij-c'i/ *,jjljJaJI cIjVU- (_y^j iuJU3^tLAi\ J I ,^~Vlj 
La^ i5Jjj 74 1995 (_yll^ ((CijLj/jLxJl)) (_y^ *Lia^'!^l JjjJI jjlc: jLj 

L^LaJli- (_y^ J>^ (S-AI O'^J idj^LiJI i_jS|jJLIj di^itjil L^LaJLi. dijCLal 

culjjLLail juj ojtj^^l o^i^ ^J^di\ o\jJ^\ ^^il 1 990 ^Ic ^ Ujlalal ^ 

. Lbj_ulJ (jji^Lillj (J^jLiIIlII kljLaJlitj ^^>iil (_y3 



cjK J Ml (_^l 3^L»JI '"'J jt^ (_y:LLia5^l jUoVIj 5jL=ell,l cjLjVjJI rjU- 

S-aJa-La Cj-cbjLc 3_jIJljJI (_y3j . atljl i nhtl » (^^^ 3 1 S"i i n a 3j<ijlq| /~iVI .^"1 

tfLjoVI I JLA SJjJlC 4 jojl*^! LllLcjJlJa^ 3"'JJ ''^'' L7^ J l"l"t (jT^lj «Cj1 I ill'ltl » 

<iji:.jJu Lx^Jua (jlS jl «CLajLS^ (2>^L<m (j-a (3^ («-I ijLsoVI \jJt (2>£j . 5 JuJiiJ 
Cjl_«_lis_La SjLC i^jj-J SjJajjjJIj jlSIl>-VI (_y3 4_lC.jJLi CjLaL^I JajjiJJ 

(_pjj^j^l jUoVI j>>-j ijli (_^j 1 970 ^[^ (_yii i^LiaAJI J I .^"Ml 4j.<iJSI 
lLijjjJ «Eutelsat cjI mi I^^o 5_<Jiila ^jjj^ dUi j-j3j i5-iSj mi II Lijjji JjJ 

l_^ (jjLtHJIj (JLi^VI ja^jj CjLcuJ^ cLftiila i".*! miiI (_yjjj(JI jaJL«JI (_5-3j 

(_, I ih'ijJlJ'^I j-«-2JI (>LIai 1983 aLc (_7^J i^Lia^'^l JjjJI tlrV ^Lxia-ill J^^?-* 

, IjMil 3j-^ Jj-^ Sx.j.-jjtA (^'^'^'=7!^ (Palaba-B) 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

:tiLMii^Mlj«^t 

3_aL^V fj^J-yi ^\Jij\ p j^ ni a i5-i$lj" miI JjJ > i nl C^ji^j 1968 aLc j_y^ 

(j-u4jjjjjjLiJllJlj <ijcliVI /j^ljjJI (JjLjj Q^^JUJIj j_2^>^l lIiLo ji-j Cj VL-ajVI 
.CjLlIuLuJI SjL^J ijJs 3JjJ 14 3 1 1^ ' 1 1 (_yJI 3 1^ 'ill JjjJI JJLC: iJjj 

. 1979 j»L: JlIo (_>^jV| 45j^ ^ ^ialjOil J^Vl jl Gorizont 
(_yj| 1976 aLc (_y^ i4£LjjiuJI i>JL^ L^JaJaicj jj-a s;j-5=^ Ijnijj Cj-oJl2j JiSj 

>l£|jJ,I aJJt (j-oj . Geostationary Orbit ,j^j^\ 2£js>~ «_o ,j-«'3-^' j' <"-^tiJI» 

1 987 jjjjj_ajjS 

:((t^»<««i)) (^§ j§ii t £« j;4t 

<-.VI ,^"\t t 3jijjji 3Cj ,':. jjjU"t LuUlj 1 1 ii"i^(j^j Ljjlju 1970 aLc JL^Jii 
pj^ Mill Ijj jl^j KiSymphonie ^"'j^-ij . ..» j<uj,l L^ji^ (3^' (j^j^i'ijl'll i-^^'j 
Geostationary (c^lill jljJi.0 i_P=j'^' j-« (>«'_>^' j''^' (jr^ ui>*^ (J^^^ 
(j-o Uj^j Li.2jj_aij Lijijjl (jl—LiaJu lijjjtj uj.^ iJ->^ '^ Jai- jj^ Orbit 

J -1 ^ 1 1 j I uT jL^j i4_iJl Mill ISj^^ (_j^j_<5JI (_};»-LjiJIj ^.ujJjsJI ISj^I 

cl^jJ^:l^\^ . 1975 ^..U ...a ! 27 ^ ^r^liJIj 1 974 j-i..a.Luj.i 19 ^ j/^^l 
Lijjjl l)''^ ltv '^^I J'^lj '^J'jjj •^j^"'^^ ?^-*'>^' iJ-^'-P Lr^ (((j-ijjLiJj-u)) jLi^l 
(jlj_<iill aJlJ-"ii III ^^JS>■] 4_L>-u (j-oj .(_y^L^I JLcajVI (J'-I'^-' f J I "J^ LdJjiSj 
4ji iitj^u 4.213 LlII Ll2j^I .i^Li (_>^aju (^1 4;UJjjcjJlj 4jjjjj]| /j^xIjjJI iJjJ (_y3 
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cijVl ,^- VI jU-aV a_LjjijjVl a it;. -,1 1 1977 ^Lc ^ > 

<i_i_ij_«JI Lijijjl (JjJ i«_L<i;v) 3Jjj ,jjj ■''■■'" J \~LLM CLL.ti.us (jjJIj lEUTELSAT 

jLHi-VI j-a^)) ji OTS (_yjjjj'i/l j_<t2JI jj^^l ^ ^Tt^i>?-^' 31»-jJi,l (_5-Sj 
jL^I cuVl i,o~iVl ^ j» jJtlL^I 1^ JJIj Orbital Test Satellite «i^jl jJil 



' ■^ " 



I-cjUuJjjj)) JjVI (J^I jL^al Jjl Jilal Lojii^ 1983 ^ ^l-==:iJI SJU-jil 

(_yi ((5-i_a I -CjI I ri ll^-j)) (jj»_aL>JI J -1 ^11 jj^^t:' 4£LjJuJI (".Jo's" . nlj « I -i_a 

jLi^I 4j^ij L^J^ jLi^l 4 < J I II Ll!1->- «l1ii I 'il"tjj)) 5 "J I--' ' " J I'llj . 1 988 ^jJjj 

:((tiilLi^))«iiililiAiilit jUti ««'>>" ^iU^i^t 

.-.VI ,^-M t SJljIJ^I uuLvLlI^VI 5 j -^ I j 1 1976 ^L: 5^t;.:ll cluj^ 

^1 aJWI JjoU L^ cjLoL^^VI j^l (j^j .jVjj(j>A« \ 00 CL^\£ ^\ 
j_»-a_oj I '/. 1 8 , 5 Lj-ijJj 1 26 , 2 Sj.aj< I 111 I : ^ i tx;l | 5j I jl (j nl-ae-a L^la J's mm 
(>j Jlj^j t_<^l^ SjSLojI jjj (^SLI .■/.6 ,6 djIjLaVlj i/.8 ,3 tr^jjSLIIj i/lO ,4 
1984 aLc (_y3 . 1979 aLc 3 i ^a •, 1 1 ^^ jju^ja 3jj ■^'^ i~.iilr 1(JjjIj.jjiIj j '^ ^ 
i-<l ^1 j , ,.l I ^, III t cJjuuj ijVjj (j^jIa 200 (_jJI L^Lo (j-uij ^ -1 '-^ ' 1 1 cjjlSj 
j_k2 //.I I ,28 L-L-J //.I4,59 c::.J9SLII //.36.66 4jj^jccuJI -.^lUK JjjJI 
//.2 ,45 (>J>=^I //.3 ,83 oLuJ //.4 ,05 o^j'^l ''/•4 , 66 uuljLoVI //.9 ,81 
;/.l ,59 j-i.=^//.l ,65,>iJI //.I ,72jjl>>JI //.I ,9 3Ijjl!I //.2,08 Ijjj^ 
LuLLjjj^ //.0,27 (jbj_cuJI //.0,6I ^jJlX\ //.0,74 ^jj //.I ,23 jjUii 
. /.O , 1 2 ^^a^ //O , 24 JLojj^l //O , 25 o:^ U,. X<^ r/.O , 27 
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6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cUoaJI 

^_Aj (Jj*^' cJ-ri—*^' J '^ '^ (1)-* 0"^ ' J "^ ((CjL_(.u_jj_C)) pjj t"i a (Jo '"'^ 
(^jlaj^l (_5i^ i_r~ ct^'t!^^' j-*^ LajL>-l jLiSi «l-tjji (j-« OJ^^J " ' -Cj LtuJ^ )) 
(_y^ ((Al- oLuJj^i) Jj'l^l J -1^11 tiila' JLSj .4jJI S^UJI Jlc «L3>LLI (_yi3. 

23 ^^UaVI (-kiSLjj ((4-(jLjl)) CT^iiJi'^' e^jLSJI oLo ,_^ 1985 ^Ij^ 8 
(_yJI 1985 j-jjjj 18 (_y3 ((B I-cjI I ri ;j-g.» (_yJLiLll J 1 ^11 jjlUij .jVjj 03t!-'-* 

jjlSj j_jSjj-o^I -I .^All (jJjSLo ijja \^j-LM 26,2 (J^ls Jai. Jui£L CLu\~ii\ jljdl 

«ljf J I--* «"' J^j . Jj^l (_yjjj(JI sLiiaAll JljIj 3-<kJ J^jljji JI (jLiLji (2>^ U " 

^ j" ''I shj ,,\^Xa sLjS I ,25 IjLc 25 Jl <ijljj^ ' " • ^ aj" /oj .4jjjj(JI 3.iLilI,l 
(j_o (_^l-iL!l >-<i-2JI f-ajj 1 1992 >jJ>j 3 1 ^^ Jj'^' jo^ll (_yijJLil!l j.aaJI 
. 1993 JjjjI 3 (_,L;,':rrll aj.^ ct^'j '^^^ jjjI^I ^ S^jLiJI 
^ 4±oLjlJI jUisSU (jlji.Vitl j-»jJI ^Lglil Jj^j J992 jjIj^ 27 ^j 
"Jj-5^" SJlcLS (j-* "C 1 -til Ltujj^ » j-Aj ijj'^' iJt!^?^' ij-* tiJliJI j-ftill (3^^-^! 
(_yj| ((4-(jLjjl» i_2 jLflJI ly^ja f_j\c 4jJjJj>JI ISljj^l SjL^ (_y3 3j . ntj-aJI Lj-y-ij 
J o"i f rij (ji jL^jIlil (j-oj I LSj-Ju 33 ,4 J^ls Jai. j3_>^ Llulill jljdl (_y3 J-^J-* 
, 1999 aLc (_jli»- CjIj'ii II ^ J I II SjJ, (J.«J(JI (_y3 J -1^11 

jl LujjijJj LLai. 1466 jJljiJ I-4I0 (_p > 1 nTt SLiS 25 (_yjjj(JI j 1 ^11 J i"i_tj 
(juLLflJI (juLij ijjIiLjJ,! (_jJjj_^.^j1iiJI iixAi (j^LlS I JSj iSj.>-lj ^j'jjj ■^j^" ^'-i^ 

d t \j* , ,.iij J ,^ rt LuLv 1 i^j^l**! 1 11" 

3_SJa_(J,l u^ S-LjLiiaiJI .-.VI ,^"Mt SjjIJII,! CjLvLlo-VI Cul^jS: JlSj 

3 j-La 4-CjLaijjx, ^^ ^ ' '" ^ 1 1 J /^ ^11 ^jfc ^^jj£ ^_y^ 1 i ( ^ ^?-^ J La- 1 1 ( 111 Liixis^^ 

LJLv 4jlr (jiLajj I LSj_<fu 20 J^ls Jai. (j^ '*-"-"J^ (^>^J ' ' ^^-^ (j-oiajjtC. I 

jLcal (j_o (_^LiiJI (J_Lj>Jl jL^i Jjl (3^^J o' j>^' (J-"J -"D 1 -cj Lcujj^ » 
. 1997 ^liL ^jj\hl\ j.a21\ 'LlL (<u . 1996 ^Jjj 5 ^^ uuLujj^ 
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tjjfejni-ill uuJIg uULiajUl jloS'l 

(JjLJ)) (_j_i^j_^_ii_LJllJI iJjjJI j-^ (3^^-^! (l>^ J '^ ^ I"' ilr I (_Jjj>-l 3JjjJ ^j-1.1 

(_j_ijijj3l i_a JL2JI 4_2_LLajj (((_j_ij^jLa l^p^s 4^jji ^ . •, , ^" , ,. j_g jJlj ((CjLj 
A^icVI Sjljj jt^jluj .jVjj (J^jIa 157 ,8 ;j;;j . ^ 1 1 j_^^| a nlvi A-Ljjj -OhLJ' 
CjIj i I II (_y^ «Glj_La j_ljvLj (Jj^Js (j^ J-*-^' '^ li K" <ijiaj(3 jolu (jl 5j^_i-aJ,l 

jjkj j<u-u60j 45 (j-u LijLLial 7-jl^pj 3 : 'J "^^^^ '—^ -J .^" ...I q^'sj, nj 

. LaLc j '"'^ ^ I II 0"^ /*-^ 

(J^jaHju tj^j .^11 J ^^tl ^^^ 4.>.Llll Cjljjill JJl^ tt I iij jjl ■ U U -^ 1 1 (j-«J 
4_La 2I ^j:e_aj ^a_iLLlll Cjlj-LS ^ ^ ' ^ "^"^ *— *tH^ ' ^ , ^ , ^ "»■" 1, 1 < " » I j i ^ 1 1 ^LkiJ ^_^1 
.5jL1«II jLo.'b/lj -^i^j^l v^jIjIs f^\ isL^VLi s;l_j4]| 5jloU.j SljJllj 

1 - 13 i^j JjO^ 
1994 yU Jjf J cjiiJi jioii J oijrjli cj-iUflj-ii jUii 



jUiSl i-Lc 


^iji> 


i^^!l Spj^I ji JjOjl 


2 


Marecs 


OjjjS'l (UiiJl illi'j 


7 


Eutelsat 


i^jjji 


4 


Inmarsat 


Sj^i oVUiiU sJj-dl iJiill 


20 


Intelsat 


^■^'Uij-^'l jUJ^ sJj-Ul s.li-ll 


2 


Arabsat 


^•^'Uij-^'l jUi^ Oj«ll ijidi 


3 


Optus 


Ul^l 


2 


Brasilsat 


i-j'jJ' 


6 


Anik 


I-lT 


3 


STTW 


,j^l 


31 


Cosmos (5) 

Gorizont (12) 

Raduga (12) 

Ekran (2) 


4j.a::_jLl ic-j^l Jj:ij ^ jj 


5 


TDF (2) 
Telecom (3) 


L-> 
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jUiSi iJ* 


^i3i> 


5-*_lJ^I iS-y^\ ji Jj^l 


4 


TDF (3) 
Tvsat (1) 


gui 


1 


Asiasat 


!^/ ^^ 


3 


Insat 


-Lil 


4 


Palaba B 


L-JjOji 


1 


Italsat 


LJU^.! 


9 


CS 

JC-sat 

BS 

Superbird 


jiyi 


3 


Astra 


c.>— 'iJ 


3 


Morelos 


dUJCii 


1 


Thor-1 


ffj>' 


1 


Hispasat 


W-r-! 


2 


Sirius 


a,^l 


47 


Aurora ( 1 ) 

Telestar (4) 

Marisat (3) 

Comstar (2) 

SBS (2) 

DBS (1) 

Satcom (6) 

Spacenet (3) 

ASC(l) 

Gstar (4) 

Galaxy (7) 

SBS (2) 

Leasat (3) 

TDRS (5) 

ACTS(l) 

PAS (1) 


;jj^i ob'b/yi 
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tiijJIj <~iVI ,^"Vl jLi^i jLiujjl |_^ ' " jj '■^~i (ji » jU" . ..' u^ ^tjiill (j-oj 

(_y^ Sj^a-jll 4j.<iji3l ^j-^jxLja jl 3Jjj J£L! 4juLi!I 31oL«JI 3_ujJ,I /-.VI .^"VI 

. ^'^1994 ^Lb Jj! ^ oj^j ciiuliJI jljJ,l 

Sjl^I I ri II /n J itLflJi,Li .~iVI .^"Vl ^^ 2 j.r- 1 :,^ll jL»^'i/| ^1 jij-" , nl U.'jj 
^ ^ J -» I "' (j.SL<Jil (j-« d^ lilj .cjLajUU Sjjjj i"iVi .^"Vl Sjjj (j^ '-^'^'^^ 

'iy' - ' ^ " ^jW^ Lr^ ij-'3ij '^^"^1 '— ^'j i~<VI ,^"Vl ^^^ cUJaill 1^1 JlJ-" I nl jjjLj 

<i.2_Li>- (_jJI ((SjljvIj 3_jj_a)) j<sJI_«JI iJ-«^ 5j.£La J^^v 4Jl Jj^l (jSjs-i <1JL3 
(JjjJj I "J T* (jLcuj^U (J^jtlll Ijui ;«-iij ^S3^^ lt^ (<iSj>JI (_yijjj .^ULalj 
i3_»^L>JI 'Hjuu^i.x-LMj d". "al ^".1 (j.ai.'^l (_,lr (_yjjj(JI LcIIjlIj (_yAL(JI /oJL«JI 
(jjiAill («^J (»^T-cVlj pLftH^VI CjVLa^ i_^ ij^j^JiaM 4.>.jILio «LL»ii3 ^ ^ _■_' 
di 1 J i S" 1 1 ojLjfc <ijj(Jj (_gJJI jJjJI (j^ '-'^'^ (j-^-iSlLlI (j-« (*-*>i^J (_y^L»Il>-VI 
JL>JI 5-J-ij^J 5^>1J 4jjI jJI 5_,,^^ ,':.tlj (_^j^l (_yC:>II Jj's mm (_y^ S^ajj/lSLII 

. L^ (_yjL«j2l X-liill -1 J t^ «"j Cljjl I rill CjIj-UQII (j-« 

ji^l^JI I J14I 3j^L<Co-VIj Sj^LsiLlI irjIjjjQll cJljLo dLuLS~ SjjjIjjJI (j^ j_uSLI 

^rtl'iTc-a i_xjJL<jil i^js>3 3 li I" --kJI I JjjJI (JjJIjLaj ^jSLLaLbj SJLvj^ (_y^ Jjjijsjl 
. J j.j>JI (-xkj^\j ^^{ nii\ jJa:>Jlj (J^ISLII T-l~.^"iVI (j-u T-jljIu i4jLA (J^L«Ili! 
I /j""al ^".. 3ii|"r-%J,| >nl i nU LSj-Jii Jj.a (_jlr Sjijl^l 3"al ^",11 (j^ j JLsJI jj,ai2j Vj 
(j-a IjJLc (jl (J_i ITT I iiLSLlI ^ "'J jj ■^ J ^"^* J-il I J-* '^j^^' Ct^' 3 "a I ^", 1 1 ^jx. 
(_j£!j^'i/l J_)^' 4_io I 111 Lxj) JLi-Lj -3_i I iit^^l 3"al ^"ilK- L^l j 3jjjjLII -"ilal ^".11 
.A MiitjJI j-i^ Jt>- i_^l l-iJ Ml" a LiJ J'^ '^ LflSj^ 
i_aj^>_«_a j-al I "' j "a .^ "al ^". tl j^-*-" lt^ ij-*^ "^ 3Jl_ijiJil i_J (ji ^^^^ 
J , ^' " jji cUSj^'ill- sLu^JLlI i^LSlLlI (_yjk "iJjjLa 3^L2j /".^l U" . ..t j_i^ it^jILaj 

cjIjljlJ,I 5j-2_i (<sJL«JI (_5-Lc i 3"^j (_P=>-^ o' iJj'-^'^J ''— i-J-*-* '^-'-^j-a CT^ 

joJj i4_lJjjJI CjLLl^Ij Cju^aJIIj (jm CjIjjI (_7i^ 3"j _ ' "J 'Li^^Jj-iSllII 
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4j|j (jlaj^ LxJ L^IIcLj-ca Jljjij sLlIjjJI CjI jLjkL»Jllj ^JjjIjJLIj CjIj.juJJLI (_yJI 

j_i^ I L^IjjI (_jjl»-I jji (_yjjSLII (_yjjj^jLLLU I tiijJI (jlj i4.jij^j j3j-^' SjLiiajv 
5_2ill jjl jLiaj Sj^Lsill S^Lillj 4j^L«JI (j^IjG (_y^ u-*^ j^'^' jlaJ-JI (jt 
3_iJL>JI a'^j mi" II J ^j-^-'J' 3i>-j-a f_^ 3_Lo^ijjiVlj 3_ujjlII LilLoi 'ijJL«j i^ jJI 
(j-c (_j 1 T- "1 1 1 J S-j^-^l I ^ < i<^ (_;^l id-L^LSj 4 -a- it (jjj (.7^^ 'l5-^J-* ct-^'j 

tSj_^L>Jll ^ J al ^ . tl 3l_Lj>Jl iIsLxjI i_i^LxILuiIj cLLaj^l fU^LSiiJI ^j'^-> '"'^l 

(_y^ i_JL«JI jll!L2j (_jJI (Jj.<i-i i—ij U 111 (jl)) iUjii (jjJlLv (2>jI ''-'^ j-^ "-* J-*J 

(_^yjj j^ till La J J iS 1 1 (^^^LijiVI j's lill £LiLu3 La Liiajlj i((. . 4"iMM<aj tl 1 njla 

.((J I Qt'ii ii^U <ljijL2JI)) (_gjJjJ(JI i>j_laj(3 (_y3 
, \l~.llj .a I 1 1 Ij ^\l , ,.1lj Jj-^tl ■ tjK 3 ^j 1 a JJ ,^^ i^^^x^l q\^ lilj 
jJaj-l j-<fcj 'L?JJ-"j JJ . ^ 1 1 J jl^Ls'i/Li S^'^l J-a^ (_,lr 5jJ,l jjjbk Ajjji^La 

.(Ji-ljJI (j^ S^Vl t_Jl^ 4jV 
J "^'^ (_y3 Lj^LSjj LLa^Lcl LilLal Jljj(-i3 (jl I jl or (^jSL^il jUlL (2>a (jl^ lilj 
«_lI 4 Ij I iij (j-* La <ljl_l (_jjii2j (_g jJlj i(_^LajUl,l T-LlilVI jji «La^^La jj-ll 
dlljji^ j_Li:>o jJt Jlx>-jJI ^t^ .^-»"tl jjLs 1 1 Jj^'' ^ J , ^ -- 1 1 y\ Cj La j U U (3^jG 
(_y^ L^l iJJjJGJ i(_>=>I.I 3JU. (_y^ sLia^l <ijl^ /o-utsJI j-astij LS iS^'i/l 
Laji^ La ,_Jj^ij J .:^"ai J ^Ti , ,." ^\ I j^l^ U ' J J ^ ' ^ ^ "-^J-^ Ct^J ^j' ^L». 
iJjLjk (_yi (j-^-fl-aim d-jjjij I II a (_,-& ojLjfcj i(_yieJjLLll i_3jJiiJI IjUk 4j "ta-ljUl 



m 






4j;Ji_LlI ^j^Uof «_L^j tt^j :!"< i.il *Lj3_j^ ^ULc (1879 . 1831) ^j>L^ o " " j > -cki-^^ (') 

,jjjl_i_ul (jLj l-*J-3 ftJ-tiaJl gLCj-i-uJ j-JuTl-ij dj . ,,jUl "i AAj J\ 11 CjL>.jJ.I (jl Ci-ul a . d ^ . ,. j U 1 ', i ajjj ^\ 1 1 

cjL^jJLI ioLLUI ^3_^ o-^-4ll 'cr^Uf *Lj>t!-^ f^^ (1894 . 1857) »-Ujijj ^^Lj>-^ -j^j-* (2) 

-jjj^ ^j_a ^Jjj-i-rjSLa Lj-LaSUj LiJajk-aj Li_£J (j^jJl <! j ■ ■■j'— ^ '* -^Qj (j^ '' 

i_Uj_A j_4 e*Jj>L^ jJijI (jl^ "■! '^-^^1 cjVLuajl SLJiJ ^_^ =ul4j_u| ^^1 4^L^VL) :LiJj>l^ jiijl (3) 
jJLuil p^'' I l-^ic Iiji^m foLj-iiJI Jl*j tj7jJ'_5 "2001 :<;l_tiajiJI L..uj.i_gl» 5j-t^ jJ I j_j-<i-*JI ^JLpJI ^'_5j 

.5jIj|^ 4«IJ Li_^Ij 4-ulAll-..aJI (_yAi*JI Jl_l->JI 

j^^^jj-u-a ^_^ s_aj t^>j'-i j'-Jl^ j-4j Geostationary Orbit (((_y^l_jjL>JI (JIjLAJI jIjuob jj» jIjJ.1 I Jut (4) 

jl_<i^l_5 j_^jj3_iijJuJI t±.-JI_g ."iVl .^"Vl jLc^l 4_i3 !«_u3^_5 jj-a jJlj^ 35800 pLfljjl tjjlc <il^u-uVI Jai^ 
. 4j_u3j^I 5j^I ^j-a eLLt.<-a 4j»_iJ (3^ 4I1jIj Jt^" jj! L^ jljj jLji^I t^Tj 4jjj>JI jLusj^I 

cjVl_uiajl))(jljiju JjJlJI^ ijjui^ jLIl^VI cLiIl^t^^jJI jLlcil 3_iLi5LII ot.\j2j pj^^\ I Jui.^_^ ^ ■ ^ ' j (5) 

diLaj-Lt-tl ^^ • 'J t L^ 4-i-LtJ.l 4_jJiji^Vlj 4_iJjjJI ."il 1 1^ "IJj 4jjLLiajiJI ."iVl .^"Vl p t^'i oLtToJ ^j^ 
4_1j_^I iCjJl:>. I J ^1 '^ 1 ' 4J Laj_i_u 2 u L^jjJlj>o «_« j_LLtaJLl I Jul ^j-a oLSUxjj-a ^J '^■■'l' I Jl^ ^^^ Sjijljjl 

. I98S j^Lc i-iLlSJiJ j»UJI Sjj-^I 
. 1985 .i_iLllil i^Ull 4jj.^1,I ili^JI ((sLiiill Cj'i/L^ijl)) JjJiia i^j^c^ (6) 

.JjUI j^jJLI (7) 

(jJJj-aj^^ jLi^! 4-i.Jli.uJ aL^jI aI JlJcTli-uI tjjlc 4jjS^L.a£L^ 4_Jj_u1_Jj_u ,_>l3lj.C.^ ^l-1-t^J-..aJ 1 jLhjVI T^jJ (8) 

dJJjJ cL^LUj t4j^.SLoiC J I 4jJJua IjLc^! CjJl^ I j) La J I jLi^^I aJJt Cj La I JlScjj-u I (j^ J-a-ijClJI (JJJ 

-i-aVl 5jLii ,j.uj-aj,^ jLi^^ ibtLj-ail aL^jVI jjLii ^ 
. 1995-1994 Jane's Space Directory (9) 
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jjl^ x^ijJt u^jj uJl& 'J'y\! ■"■ 1^' - t-."K^-:<"f^ A a ,/-(:,^r( 

(jjij_ilj (jlj l(j^ '( I rill (j^^T-« ^ j"'!-^ ' "^ L2j^^Lo (_)iLc (_yjJI 4_Lii5j'i(l S^^£LII 

La jjLfl i ' j"' I'^J"' "J '-^'j'^ ' '-^-'t!^ ' J-*^ J J ' "JJ '''^"' ' L'k-JlJ'JiJ L^Jt^^La ^_y^ 
(jiiiM'r'M jjl (j-a jjLtujVI (j-lSL<5-i (j-a (J^i (j-^ (jjLUaiill tt i ntl (JliLtiSj cb Jju 
JLjj-lJj <lJ_aLSjl dilj^^l (j^ d-i^ I '•.■»■ jjl Sj^^ J J I "JJ i_xSjSjl IjLA TcJajji 

.4jL>-LlL>-I I.I iiLLl! "J Ij's i" i"i 
JjljJkl Jj-»- I ii"j JLuajj I— al Mi's" I III (_y3 Jju (2^ Jl < Mill iiVI ^j'"' j^j""j 
i3_ijJLll Cj^>o Laj 4_ijjj Ct^W^ ^LLiCj (jjLjLAj tLa (j-a i_xSjSj| -> 1^ • •■ (_yi^ 
L>ijLJ ^^jjilll \jJt (jl£ tijj-u JjljJi,l eJ-it (ji^ IjJaj (_yjJI vljIjJjilill (Jj-v iii'j 
iCjIj-lJUIu jji'ill jji (JL>JI 'LtooLiJ i_ajl^l jjjSjj . djiJoiaJI jj^ ji (jLjijVI (2>c 
(_,lr J nJliULciajjiJIj i_aLflj>JI (Jila ^ jl I nil jjjGJI iJlili vljlj-ijilll LdJj 3j^Li. 
I— a I Mi'iSlj i'LcIjjI 1 U\'^ ,^t Cj^iull^ S(_ji3 1 jjiiiJ I (JSLjj jjej-aHJI (JjjIaJI i_JjUI 
.(jlj_4_«JI ^Sj.^ <\^ j^]^ ^',\ iJli|j_iJJ,| tLLi-clj L^^ <"ii iilj 5JiJJl>- Jjlj-a 
(_y^ j_ljJJlII iIjI j Sj_Lj£LII CjLcjjjIJI (jLs Lxiajl Cj Laj U I, I jjJLA .^Ijij-'n iiUj 
jl <i_i.cLLi-aJI di Ij J "»■ ill siLJujjj CjIjJ^I jJl>-^ JjJLijiJI sLiiujI (JlLa 'LLlJI 
^j i^") -j_a (jjjjJLj ^jl jj.SL«_i /c^^-l—uLI (J>l *" I iilj «LjjLj_LLaJ I Cjlj_ije_jl ' ■^^■^^* 



:^ ' j"« 'I" " (2A-4-1 Lo t|_^jLl,l Sj^-i^ '-^'jtH^J d Uj--t I <:L^j^l Jt_a L^l^iSj 
Cjljt I ii" I nil i^j^ S^JjLLa plj-ll (J-<i^^ Lr^^ '^•^'-^ tl>^ jM I iili II 21 1 «Lj_t2j JL<CljtJJ 

SJijLilLa jLljI f_j \r (_p=j'^l J^^ J3^ 3-j^Lu^ jl-*^' t>-« ct^ (sensors) 

(JjjLl2JIj TT I nil CjLlLa^J .I_x£jSL!I (_5i^ 4_lJ£lajjlJI Jjil^IaJI (JjjLjSj (JjjajJlHj 

"JiilVillj 3jjj(j^I (jl j_lC . SjJjIS'iII (JjLji^u Lifcjlj^l (jS.4-1 t>J-A Jl < Mill iiVlj 

J l^^l I jjl^*_' (.7^1 ^Jt-uiLuiJI CjLvI I nil i_^i^ CjL.uLl2JI Djut (J-a->J d 1^ aI ,11 

,4jjLlL2IlII j3jJaJu -1 1--^" ' " iSJ3-^ JS i"i t I jl T* (jlS-al (jjj (Jj^*^ ^ ^ I'. . ^ 1 1 
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isLj^ SLpJI (_,lr j3Li:>JI (JjLjiJJ jLjVIj jJj-^' aI JjlJV 4jJj1S"II (JjLji^Lj 

(2>c ji < I'll" I iiVLi Sj-aLj /jjllJ jj-^*- ' «Lji (3^>-«i J^ ijiil JJu «.j.j>JI I jui Lx-ijj 

^ \1 ,^"a1 ^JS Ml tj 4.c.j.j_uJ 4jllm\^ CjL>-L.4la tt I iia -I 

x_o (J_oLjLlII 7t-jjj Lxjo «Lj^IjJL>JI (_35Ijj(JIj 4-u-ui j I III! jjjij>JI jjL>o -4 

.(_g^J>JI l_2^L«JI j3',>^' Ct^ Sjjiillj SJjjkLo J-l-i5J 

3 ^ U : 1 1 < 3_Lj|jJ,| j_L^ S-p-LcIl (jisl-lll (_5-i^ 3_u.2lJI (J^iolaj (j^^! "^ 
(Sjjj^UI) 4jKJI J ^tjtxtl 3.t^|j J (jl£Lolj t_(^j£!ll SloLi Sjj-i-a oi_^ -7 

,£L2j^J «Luj^.j>o sLj/IjJ ijji (JjJ 
4jNjjr''i I II U dl Laj U 11 ^_^A^ 5^^_iIljL»_a CJI 1 1 iiL>J1 CjLj_l5j j^^-LiLiJ ^jlS_al -8 
cl)l_L.4-S )t_a jj_aijtlij1 ^ISwfllj tCjLa^U 11 aJJt jj-« S^LlUj-uVl ^JJ^" T^-ri^ Ijija 

.(JiiuLliJI (j-« dJjLik 

jLas! (_yk: 3_L4J4il JjjJI CljfjLi JLS^ (c-M U" . ..VI ^oJa-J 4j;< null .-.I^^.U'.II 
^j_a plj-Jl j-j_5-Laj ^-^-^Vl (_,lr J 3,^1 ,^11 ijiil ji^ill jjjU" j_y^ C-M U". . ..VI 

.(^jlajjl TtiajjJ J .>.al (jjjLLil Cj1j» mi" i nU 



(^LiiiJt eat «iiiLMiu SUiii 
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j_y£ljj_o'^l tLciiAII JiSlj (j^-i' LoAi^ 1963 aLc (_yJI ^->-j^ (^jLciaAll ?r urU 

. ' - (2) 

<-^] j_^l »l 1 »tl 4jJj (^jlaj^l 7zls.uA <1Sj^J (Jjj^Lsj Cjj.^lil (_^l jj '^11 
I— al i°Ji"SVI I Jlj* ;«— i^J (_5-3 J j's li" 1 1 IJlJJ L^J-a A \l ^" , ,.VI (2>SLx-i SjjiLli aLoI 

cjIj_loKJI (j^ 4^j.<i3=^ ( 1 969 (_>ujLo 1 3-9) 9-^^l trJ-^a. til! jj 3^*jI1Jj 

tfJUfc '"'J 3 *-^'j I JL>-lj Cj^j (_y^ 'Lj^j^ (Jljisl SJljlj (__)l3j3U IjJ-i^ <-,U^"tl 

JJ__t_li a ^j Jj ' ^ " ' ' '> /c-j-uL_j Cj_3j-_c ^^ "' 'Ij «L_j_LS_lLJl aJ^Jb 1^] jj '^ 'I 

SJljjLo .-.I :;^,U" 5ji^ ^^ L^ljj-'ir.il (j^lxJ « Mutispectrallmagingi-aLjIa'i/l 

, U^ilj-^ll J -1^- (jr^J iCjLsVLi / 1 1 . ^ 1 1 J jojltuJI ^LjJI *LLaJLll (j^j j_ujil!l^ 

.cdJi J-i^^ J -» . ^" 1 1 J lij^llll "ij^lj_aj <iii3jj| 

jJJalj KcEarth Resources Technology Satellites ERTS - (_>3j'^l -5jl>o i^jLISj 
^UjjI ^ ^;Ua jIj^ ^I 1972 ^jj 23 ^ ERTS-1 L^io Jj*^l j-^iJI 

d_uL<u (_p 5j-a (_>l3j 3I (j-« ^ J ' "■^' d-iiajJil J-'^J «l_lSL<SJ CjjjeJ ^H-* .J^^^ 9900 

(Jj-Jj iL^j>.L>iJ CiUjjl JL^ 3_ii2lll aJJt CLu\£ ERTS-1 j_4_2JI 7-La_Lij 

jjjcI) 1975 ^jj 22 (_y^ LoUj (»I^I 4j>Lj jLtj 2-Landsat i^ljl (jK (_ylllj 

.(I-CjLoJlLI^^ l-ERTSj.4iJI 

^jjjj 1 6 (_y^ 4-cjLj/JiJVj 1978 ,jj/jLo ^^^ '^-.-.1 , ,. i ".V j ^ ^tl « L^LJi) i-,SlUl 

itLaljLJ-" ml ^ iTjJl^ j'jJ^' (J7-2 0>1 'C mi a 4-oLjjjjV -la-lj JlSj . 1982 
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-uuLuJjV tjljo^ill Jljj Vj . 1984 (jjjLo Jjl (_y^ 5-CjLuJLiV Jilal diljjj 

705 pl^jl i_5i£. j^,-lL^ 'ij-'i l5>jIj jlj^(jr^ 5 4-.-. I ,„ r.V^lj ^^tl . :;_. 

l^p^^Lp 185 L^-La (JS (_)l3j^ Jajlj^ (_y3 (jlaj'^l jLiSal jSjUk tt i n «i ij (I i j'" 
(Jj.>- SjjJ Sj-iiu-C (J ri o-»- CjLjiJLJV jLa^l (j-a (_p (<uJ tilljaj ^ ^j" ' 99 (_p 

. Lajj I 6 Juu I j • "■-" ^ *^_'^ 1 
^«_j_l Jl jjL_»_aILj_ul d)LLa_;e_a ^_^1 5^^_iIuLj_a Lai CjL_uJLl2l CjLajJjLA ^J-i-uj3j 

(_fj.j>o 3_jjLj>o oLj-LiX. (_jJI CjLjiJljV CjLlLi^ liJ5j>o 1985 aLc JlIoj 
LjjLso ^jj I ri"t CjLjj/JlJV jj_i-3j CjULlj CtJc-Li-a I J w^ \l ,^"al ^jjjLjj,! (_ji^ 
3^j_<Iij l*1j^J1SJ| (JIj_l>- (j^j ^j'l i~' a 4SjjIi (j^J EOS at ^Sj-LJi dJaLji^ 

.-il , ,, 1 "iV ,-il ^j I . ^ ^lt~ ^j ,^-.11 LlIL>- (2>SL4Jj .4_j^Lu-ii!l jLiS^U j^jji 

SPOT i<!Mi^>J) (^U^l >iU) 

(ji Oj^ ESA 3_ujijj'i/l sLuiiiJI 3Jl^j (^ L^l^jji j2j^ LjiLta. j->^ (<sJ Uj 

•5i?>^'j Jjj^l ^ J^ ^ {'/A) ojuiLus 
cjjj I II (_, «i I iiU (_yjLLiiAJI jl < Ml" I iiVI j^ 3^^1 (*-■ ' ^86 ^'j-^ ^^ CT^J 
,_yiiL (Satellite Pour I'Observation de le TeiTe (SPOT ^1 <L<u-u\ }^j^ i^ JJIj 
825 f-LaJjl (_, Ir i^>jb (__, jU^ j' J^ (jr^l ^-Okj' ltt'JJJ^' <_3iLSJI (>lo 
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i La^ 26 (_p ■ ^ ' '■■^ * «bLfl_u 1 ^^^ ^?-^ *-^^^Ti-*-* J 1 "^ ' J ' ^-^ ^H-^ ' ^^J * i^P-^^hS 

jL«_i3l 4_lj^Lj jj-i-a ?r'-^l O'^^! Lt^! ^ ''^J -"ji '^"tl Ijui i_gJJJJ .(^jlajjl 

^ _■ ^-^ a j''^'-* ct^ tii^jjji 31 1 rill II (j-« J-4S lt^^ (3^' 1992 ^Lb 22 (_ySj 

jljJkl 1 'jj '^" I jl j^l (_yJJ<-<iJj i<tji^ JLoljilo <ij| j-J^ Jj'^' jIJlxU (JjLxjO 

t_^j "1 I II a J I j_; • " " ^ J U^ll 1 j-<i-ij (_p=j'^Li liijjso 'Luj/lj sLiis. 4JLS ijj^l 

(_fj^I tl ii 1 -a-'C (_^L1!I jl jUI JJ-^J -ij^ liir-i I (_yJI (_p=j3l p 1 11 Sj 4Jl£j j''^' 

. aI 1 11*^1 '^-V'J' LT^l O^j'^' (jLujtSj Ljta jjljljJilj SjLaL»ILa 

. L05J 26 (j-« "^JlJ LajJ 13 (^1 ^jj 1 ^11 J.>-Lj q^j^\ (jyl^ iLLaij 

108 L^_L« (J^ (_p3^^_c ' 1^ *'j '"■ 5j^_i-£3 ^_^ (^^j*^! cj^ i I II J '^'i ^ I ii<i ^ 

iLuoj-C j^^j'^l JJ-* Jj '"' ^J^^-^^ J '^' ' «U^^1 *LjJij tl)l ^?-:J^ .Cjl^p-a^nS 
Ja-jlj Ml 11 (j\-i jo-^v^Lj iJJLLA (jJ-~ 0' ,j 1 ''^J 3j-^' 1 J-Aj I l^p^^Lp I 20 

.7c_ijtA OJ-^ *j-^ lS' ^ J ' ^ J ^'j <ijjLDJi,l 
t 1 ^' ^ 5jL>.lj jJS ^_^_Liij (jQjJjjS I II rt (jAJj_LalS jj-« Cj^ J I II 5j-4J^i ^^SJuj 
(j^ "^J-i 27 Sjijl jj lj_LalS (_p iiJb^j>o (2jSLx-ij I l^p^^Lp 60 4_u3^ LLaj^jIi 

1 jui jjLa (Ij-ILo j-Li^ 825 ^^ej) tjl j 1 n^tJl j_y^ j-«jJ1 pLijjl ^^^j (.t^-"I>!' 
(^^ 5-al I II 11 f_^ (oXjeJlII (j-SLaJiI (j-a (J_«_3c_j (Ji!lj_i_al£LIl (Jj^ (_y^ /oSLaliJl 

jl ^P^^JLjS 800 ^^t-i 1 -1 j '_; ' 5^1 I iiU (jjS^j Ojjaj I -1^1. ^a (j5L<iJ^ i(j\Iaj^_iiiJl 
, l^p_a^l_p I 20 «Ll<3j^ L*-j J^^ LLaJ^j-tlu Led ^jLJ^SLl^ ^1 ^ . ^\< "* L!l<_tjeJ L<i^_Uj_Sj 

«^ljj,l <— il I il-v (_5i^ ^ 1 jl I «^ljji,l J„'J '^"' (.7^ j^,>-^V ^j'''"^^ eJ-it TT I ii"tj 

L^ljLa-^ jw«_ill j-X-1 Lajj^ itSljJ.l (_v^i*J JJJ '^"' SjLcLi jl . '^ 1 jl I J-i^ 

. Lijjaj lj_Lol£LIl SJLau ^^JS>■] Sj^ 
JL^jl) i^jJU^jJjJl 53-4^1 SPOT i_U-=iiJ olj_j^LSL!l ^1 a^LcbVLj 

'■-'•' '^ SjLclj J 1 ^ tl «l_L».jIlJ JiJLJ ^j£^ joSjJtlll 5j.^^ij (JlJLJ (2>^ CjljLJilVl 
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. <x^aj^^ 4j I no i"i lIi L:v^ I j 1^ ^" I" i.f^L>- 4j i no i"il I 

.ojl Jla (_y3 j-o-aJI oLsol ■ U w :^ 1 J jl jj,! (_,lr SiksLa^JJ 
jj_a ((«Ljj^^1)) jjL::e_a ^_^ tl)^ '-^1 5j-tuLj_« ^^_o-^i diljulul LLDLflllJl ^^pLx-JJ 
«L»_oj;t_a jj_i_u^ fCJ J;ijl^j_tii c?-^ t-liljLlu J(l ^Jja- t n" jl t <! j i ^ j t ^1 .^" . ..I «LLij^_a 

jjjAj LoJlJ-C. Jl-JJ I n II (_yi (_^j^lj 1 I n tj-gj j^jJjJ (_y3 JLj.2jjjil sLLajtA (_yJI 

jl < 1°?!" I nVl jL<i£i JJJL^ ^J jaSjEJJ . '"'I U--t I tf Jjfc 3j|j (JLjc^ (_y3 J 1 ^11 

j_o_2JI cjL<j/JLc Sj^ (_yi^ i-fl^jjjj ((Degree of Resolution Jj 1 -a- "II J^Ljla)) 

4jSjj_a2l CjLjiJJV jLc^I LlulSj . L^L5=j>-l ( _( I n-»- d-Lxbj'ill jaJL«J,l Tc-LibjUl 
iijUi (j-* ij^'-:' Tc 1 ' ' "' '^'i?-*! ll>^ ('^J I^^ILo (30) (JjL>iJ (J^Lla Ju^ ^-iSjILo 

'" -. '^"'^^ l^P^ 20- 1 (j-« tijjj ( n jj-i^ ^-i r"j'w>^ -^1 ^j-'^ 20- 1 (j-« iJt!-'^'^ 

5_iJLc: 3^J (jr-*i 'j'-^' 5 (JJ-'I 2-3jJI oJlj* Jjp (jl .UU-^t I j^yjj i3_jSjJ;,| 
(jj^ LaL^-l t_$jLj>tJ (JjjL_u1 (_^i^ (((JllJ^l ( n)) ^LXUJ_J Sjl^l /clij (jl Lt-uJj^ t-lljj^ 

JjLj L^jjj 3 , ^ , ^ ^"i ^ (Jlil^jji ^1 diajljji. pLj (±xJ^ 3^^^' (_,lr /OX. J 
(JllLSj_Ja5 / " » I ^ J . U ". 1 1 (_fl_LlJtA (j^ '-driJl (J'^lI:>J.I «^L«-«JI (_jJI I j""^^l * " 



Mrf ^ jiAriMiiii §1 (jj^UiaJt eat 4mU «iyMMMit 

Aj_l (J^ cj-^J ',^ .>*.-> 11 ^ t n U «Lj_l^ dlLal JLa-"i( nl J '^^ ( '* .^11 ^j_a 

^ J ' "' (jl TLo^jJ (jl LLi^ I ' 1 j_' (j^ • 1-^ ^^*^ iJliLal jLa-'ii nl »l oUII I— O-iiuSLj 
^JLJ-lLsJ 1 JLA (jlS (jlj iL^ILsO (j-4 jjIojVl JJJ '^"^ Jjj?c_a jjLjcIu (_^LLiiAll 7r f nU 

(_yjLj^a.flJI TT I n 1, 1 (jl j-J-C i4_i_LilJI ojui (JliujSLo ijji Lujijjj ujSLo (JL>JI 
(jA-aJ V (JliLaj 1 < aj jj-i-ss r-LljV ' ^ ^ u 1 1 4_L>.jJi,l (JljJaal )«-J-*>- ^ JlJ-" i nj 
.oJLa-j (_^jjiaJI (—ajiaJI aI JiitlijiU jjjj-alllu L^;»-Lljl 
(_yllllj aajj>J,l (j^ <ii^|jJI |_ji3mi 4jJijJI " ' '^ J jl--'"' (Jliil (J J J I n (_5ixj 
J_jJ.j>o (jA_<SJ ijJLIJLjj i(_i_LlJE_a (j j_Li (-L!1 ( n'^l jJiSHJ <i^^Lo 'iijJ (_H-«-i 
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(j-O » . U II I I j -«-lj -^"i . ..I (j-^LxJ V CjLo^LlA (.3-^J l^j'C I rrll Sj^^l il^lj^ 

IjjjjjJljiJjnSiJ^LJIiaLiJISjjU-! Ij>UJI (j^ (J3UI (_^LJI ^lU;ii j!.-.jhii 
^ ''J ' ^ 1 1 jjj '^"11 cjUISL/sI j.jjS1j (JjA? '-*-^ I jiSL&j ^ A I". -^ 1 1 oj.^ (Jjvlj^ ^_y^ 

(_yJllLlLij i^jjlii 5jjJ-i ol^p£ f_j\c I j • •■■^"' 3.iiill,l (_,lr jjjj (_y^l_u-^l j-jiilLs 

cjI j I iiL>Jl SJaLiJijj , U '"ilj -Ltl r-LlJl jjLSLal ^ j "a SAJLiiJI 5j_Ji,l Lol 
5j_<IiLj^ (Jjji_^ ^^I '.^tl J >| ^tl I jji'' J ' -^ -►_■ (_ylll cj Laj U 1 La i<ijjjijIlSJVI 

'" .'J* "^^^ iS^^^^l '^ ' "■^' i-l*^^! (_3-^J ' I J '"■^' 53^!^' i>J-ik jjilajj . ufcjljjj ^Ij-HI 
(^yjJI CjLaj 1 » 1,1 j<s.ja.^v jjl il i(_yjL»iaAll TT I rill ?z3u i«_o (J^LjuJI (_y^ 4_LiflJI 
(J^ljtjJI Ljj^^ Jjt" I ii_t ijjjjaj I Jl>- (Jjuk S^Lbtil 43ljjJ (_y3 j 1 ^^1 3*1 T-' 
(J^Ltllll * jl^" ■•■"■ iIjLjjiLjtil /t^ljj^^jjlaj (j^ JljV Luk (j-oj n_gjjj JS i"i I 4jla 
i(_yCLL<.caJI J 1 ^11 (j-* *-^j'^' lIiuLlJIj 4jjIjIjJIj ^.ujjiaJI jjj-iill ojui i«_o 
jj '^11 J J , ,.^"j (JjI:>o liJJ j t-ALiluj iSjij-ioj 3 " J j ■-' " CjLojLla (_jJI L^Jjj:>oj 
^^1 •,U,^VI tl^jJI ^cA^ JI-5C-0 (jr^ J^'J^ l-* J^J '^'1 3-uLiaiJI 

7r t II M ^ 3 U Cj La-LiLalLl 1 ^^* ' JJ>-^ jJSwtluJ ^^JU ^t * ^'•^" ' " * tj^lj 

. «Li^l j3-^1 (J-u-oL^JLl j-iJLZjj tt I iia - 1 

.aj^jjUll JjljJll Jajlji^ jIJlcI -2 

(jlaj^l TcJajj/ iJli^o i^^J-x-a ^^[ac] i_^^ 4_ja^j>JI tfLJll (j^ (— i-iiiSL!l -3 

.(jjj,! Jajlaiej -4 

.juu^ja f_^ (_jJL«JI ^> I III! Jilo (_jjj£L!l ijiilcj^ Mill j\h\ SjjiIjj -6 

^ ^(_yl^ 1^ I II 1 1 J jLse-JI Cj^ij J-l-i:3J -7 

.^^ljJ;JI ^ ^..=^1- jL^Vl LJj J^b -8 
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. I-4JL0 «JjaJ i_^\ i^\j.>\}\^ CjuLJLlI Jl-i-^j - 10 

.«LpjjJI vSjJl <hjs>- 4jljLLo-I 1 

.aK <1 I rill ijijhll X^ljji JljJi:>oj Jt-i^J "12 

• l^JuLsJI sLLiJI (_y^ j-iilll 3juL1o -13 

.i_aLflj>JI jul 4jljL1oj J-'^j "15 

.S^jj^l cjLjLjJI (2>c (-iuiuSLII -16 

.a^iiljjJI iTjI^^I ^ . n,': ,<ll -17 

^\j-^ .^tl ^ -slj-^l t_jljjj| 4^j^ 'J^^-^j "18 

.Sjj.Ja.U jIj'^I e^Lil^l "19 

.CjuI^jj>JI aj^KJt 4jljLLo -20 
elj_iiJI Jl>- I jji J j Lit I j3jlj'^ JJ^'^' i>^i La ."'I ^^ .u"tl jjjui <ilLoi (j-aj 

Ct^ 3iU- 3^Jl3 jL^Jl L-al nrK\ ^ jju ^ jUMrmiVI JUc^ (_y^ (>jIL«JI 

200 3x.ljjJ (_y^Slj I jj"" 3_j£^j>JI j>LJi,l (jl (__>l3_pAj (_ylllj cjLLj^jlII (Jj^ (_, o i n't 

,3Jjjj 200 SjJ, (jljLa (-ill 

3^j.^v 4_<j/ljjj ■^-''^j "i-j-c LLi-aJ I jl 1 ■>*>! aI JlJ-"ii III '"'I ^j.u" j<ukl (j-« 
"/.98 CjLLajj>JLI tfl-La (jjSij i(__)l3j3l i_iSjS -> 1^ "■ (_jil3 (j^ ^>-^' ^ 1-^ «"' oLilLa 

■ijlj-qll J o"ii nil \l ^ '" , ,,Vlj ^'-^j*> I L-j£^(jy\ I II .jJljlI J o"ii II U JjljjJI )tjaj 

(iLII Liiajlj 3_uJl«IIj 3_uI JJiJI Jijlj-<jil >Lj1-& IjJu-o^ JiUj .-.IU_.-^ll (jLa 
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(_y^ UJLi Ij_uIj jjjj '"'It^j^t I ^ tfLJ,! d^jjv jjl Li^ .di!i jju djjuiSllI 

.3 I 'i.'LiJl x_a j>LlI,I (j^ SJSi^II 

4jjIjILuVI (^IsLlII (j-« Sjlj.j>JI j>lj<in 4jijj^m 4Sj.:>JI (J.2Jjj id-AjtA ASjs>-^ 
La! .r->liJ' oWi^ uIjVjlji^ (_y^j T-Lcll (_y^ diljiJ^Jjj .3j;t^^'l t^^LcIl (_yJI 
I j"^j ^ (_y3 c-Jc-^LJ ji A JLJ-" I n" Lol ^ j"" (Jj^pjJI iIj^lSLj (JiLo Sj-uSLII (jii I nil 

lAil^j ic^^lj jj^^ 'j^j^ Jlo'l^l jLu^ I jUjU.:»" j_^ 4jjUI cjIjLuJI 

'■-'^-^ ill SjjUI <ijjj_pl vSJI 4Sj.jv Liiaji CjIjLlUI 3£ J.JV j_jj G j_y^ (_ji>.jljj 

(j-a CjJl^*- Lft-LiLaj ^j _; j •"■tl K I iiVI ^jlSj (JiLo i Jt:5tJ ^ 'j"-*-^ liUja 4 jj 1 na 

dSj^eJ^jJIiJI J-i-i5J (_y3 i~»l Uj-» lit d j^l ;,^ll jLft^VI CjLjiIjJ aJlJt" I nlj 
4 J ital )«-!Li j-ol J-*J i-L!i I ii^l )<-«^><-i (^isLLoj 5j_Lj£LII dj'C . rrll r-l^al 



jLc^al iIjLjiLLaJ Sjjju ^LUS jj CjujJLJI ^IjiielLijiU (_Jjj>o (_yjJI diLjiLLaJI 
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3_Ljjijj'i/l tLiiiJI 3Jl^j oJlaj Cj-iiLlj .Seasat(_yiLj^>_o'^l j -i^H jjij 1978 
4-(jLjjl i_2JLlII (>L/5 (_yk: (jiLI i^JJJI ERS-1 j_<fc cLuiiJ ^jjil Ij^ ESA 
3_ui.<ii. L&jjLS SjjJ-i l^p^jlj^ 777 f-iijjl (_y^ j\jua 1^ 1991 ^jJjj 16 ^ 

aJJt JjLj I j • "■-" 4la.2jl! j>Jlj-3j Jljju j i ^ ^ ^ (jl (_gl) j^^jJI ciJjj "-"J:^ Qi-^^^J 
^^.^lil i.ixx>- CjLLijj>JLI J-i-i5J (JLa-o (_y3 *>:t^ /jjLlJ j.jt2JI I Jui j^^ Jl^J 

f.[X\ 7C_LiJ-U jJ-UJjLxiaJ ^_A Nj I ^ ^ t 1 j^p^J i^m CjJ>iJ LkiJj^lXl p-L^ O "Jj '^"'1 

jJS ^_^ pL^j 2l 1 ^jl t fi"ia LUiiIl_L« 1 "»■ 1-^ . .. jj-u_jj Ja_jj>m ^j J ^^ JL^ , ^ ...At 

jJLo 100 J^a_Ll ■ ''-' J -» 1 H aL«JI |_gj"li nil (2>^ '-fe^ 'l-^' Ttiajj) ^-^J^ ■ '-' J -- 1 I 
IJlj* (_y^ I.J I ri 11 X^J_JJ .4 Ijiill oJLjfc Ji^J L^J^ ?r U liltl (J >l rt T- M (_Jjji. I J 

^1 L^jua (j"A_jj Lla_i:>JLl •*■ ^ ' '■' fiLLaj^j.^*- (CJ-uj CjL_uLl^1 i>jLjfc (_^^ ^i-b fn^j 
(j-o (_^j-<iJI (Jl <i nA\ (_yJI L<fcJ.».| >Li iIjIjLaJI (a:5=->- (_y3 sUI (j-o "^W^ liJLufc 
l_gj;" I .lU (3_>^ IjHo (j-uLjjj 4 I .io->. (_jj| «Lj^ tU,! Ttlajj/ pLijjl J '^^ LJI^pj^ii 

7c_Laj_u ^ ^ -^ "*■ ' * J-L^l (j-« * 0~^^ M-'-* * ijju\ ^J^\ ^jj>-\j i Jsa-jj^ejuJ Jaj_u^im 

i-Lj dlljijj 'jLj-oI 105 j-xli iJajj>J,l TcIajjiJ ^ • ..L^ll ,_gj" , nU (2>c I jj'a *U,I 
j-:e_i (_jJI (j-LJjjLaim (j^'^U'l I (j-uLifc (_y^ «m TcJajji (_j^Lajjl (j^ (J:jLjIlII 

/^^l^ 190 
(jiiLLa^pJ,! 3.<j<ljjJ 5 ,^,^.:^tl ERS 3_ujijjb/l jLts'b/l ^Ijjj (_aKj JlSj 

(ji «_S^im (jl^ ji^j ./<JL«JI *LaJl fr!-*^ Cy 5_.^ I :.^ti jLi^'^lj cj LLajj>J, I 

. 1 995 aLc: (_y^ ERS-2 jjfc I j.-.^"- ERS ic:jji:a^ ,j^ (jlii j^ jlt^_. 
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,\Sj QC jlgin'iniUI 9I ^ImAjl pmnll 



jLLajj>J,l 3jj<IjjJ jLi^l j3^^^ (_, I ri'tj^ - (_jSLj^I pjij-iit^ liJLLikj 

.CjLjjijIjIj (_, in J (_gj_($ J^J TopeX- PoSidon Qj^t J . nj-l . (jri'CjIJJ /OjjjI 

(_^JLji>JI sLLaJLlI 3j^IjJ, ,_>^aj-aimj OKEAN (jL^jl j-x^l liJLufc Lu-oj|j ^J 
4^Jij ^^jj>-l jL^I jit-."' jji jJiUJjj I l^p^^Lp 30 4£JlJ 4_j£ CjI^^jJiIII Jij-3jj 

, l(j,,iii"i 3x.3.«j>J, I (_^ (_yi^ I 
ft^UM^I di«J jUti J«M MnS 



. (_^jjk) JJ^^U ibjjLia ' ^jUtl 

kIj|j_jJLj (j-^ *(.3-^-'-^ «lj-<i:>JI iJJj>o sUijI/'iiLa. Ji-cajJIj (jjiLiiil 1^1 jj-~iinl 
djuial l-«-Lu (_gjL«JI ;j^jl j'll jjj '^"11 ^_y3 ^jLa-"ii 111 4_ujjii!l 4jljI<3|j i4jjIjj>- 
tiJJ jj jJiLlj Vj «Ll!Lc j3',>^' ^-.'il ,^^t xluCiJ jju^2}\ d-utLLlo ^jj^^SLlI,! 

luLLa-L^I 3.<jiljjJ 3j-aj-aj>J,l 4j^Lu-aJI jLaaVI Jjir>oj .^^jjsJI i_3>LiLlLi 

:4_ijLlJl ^j-i-tDLutJl JJJ '^"j Ju-iDjj jjjjLl^ gljoir ^j ^^t 

.7-U^I 3x.J.JJI -I 

.^cJojjJI SjIjjv "^L^-jJ (JjjLjS -3 

, Jajje-cil ^ Ij-^.tlj d j-»U , ,.tl CjL»-jJkl (JjjLjS -4 

. Joj^l (_y^ 4jj^jJI CjIjLjIII JlJJl^ -5 

.<tjlajj>J.I CjLoIjjJI Jlj-3j -6 

.Frontal Boundaries ^j^jjsJI jjj^I Ju^j -7 
.4jj.:ajJI SLpJIj '^j'\ I iitl Sjjilil 4jtjLLoj ■^-''^J "10 



SS5 



6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

(J_LJj| j-^ LlIj L^-i-aj I 3^^** J-'^-^' o'j"''^ '^'T!-'-' ^ J '^''^ '■^•^ Jl^jJjj (JslO 

5_ljL2jJI oUIj^VI ilitjl (3£Uj liiljuj . L^J^ j-=tJI "-^JJ ^-"J' J^tlJ 

sLuLUaiill J J ' ^ 1 1 jsJLA t3i>^ ll>^ cA-*-' lS>^' '^tP''^ (j-*J .3-aj^Ul d_L>-^L«Jlj 
SjjjcjJI SLpJI (_yi Lij_uGj 4j^Lu-^I CjIjjUI jl Mi'iil i_JJLaj cliLj-aS JjJLso 



(j-C jl < i'?r"l I ii^iJ 4jl3jjji,l J-i^^ ij.AX\ ^JjQill (j-« aI JiitjJ-uVI \jjt JjU 

3_La_o (_yi jj_Ju_(J,l JL2J,I (_^l I i it i±xJJL>JI ijJ_^j n_Jjji.i 3ij|jjLA S-lISj 
(8) 

^JJIj ^jjjjSLII ((S-jIUJI isLSill)) 51=c^ (_y^ /<s^^pJi,lj (Science lllustree) 

I a J , ^" ij Aj ,^"^. ^ 4_La slj^l (_yij Li-i3 AjJ-" 

jLLcj .^LciiAJI (j_« 3-j-c Lu-iiJ I jLiS'^l I j"U^",ll (_jjj| J J ' -^ 1 1 (_ji Sjajialj 
• S^JlS J>LLI i_aLij^l (_y^ Ijls. julj^ JLil^l i^JLLa cjIjI mil aJJt «:L21II 
4 J i"i (j_« (_3-^j-^' (JjvLtuJI (_5i^ i_jj.2JllJLi '>u^\ i"i'v"ii III <citj Ll!I.>- (»j-2j 

.^jUjlII tj|j f»jl^ ((u-oLi ^j^l ol>^' (jr^ Ljk>^J Jjj (jr^l ((UBAR jLijl» 

4jj^I jL-3j'!^I (_yk: bUH^I (_yieJjLl!l f%II I jui jliiVl f.\ olr i-flj^l JlSj 



SS6 



,\Sj QC jlgin'iniUI 9I ^ImAjl pmnll 

'"'J 1*-^ Ji^j (_jjl3m jul ^-i-'is>- J^>o '—'-i^ (<sJl-«JI (j-o 4.2iajJi,l eJJt u^J 
(2>c ji < i"iu( ii^iJ 5j.^;vLi 5^1 <" I iiVLij ijJLojJI (jLi^jj-* 4£_L4jj/ . " 1 1 ^ . U iji^. 

j_^,SLj^':^I sLiailliiJjSLoj^La 1981 ^^Li^j. 1981 |=.Lc(_yJjVl 5j^(»ai=l^l 
j|j|j_j 5Jil <~i I iial—i cdJij iLj.i_LJj jjljjjjJLi Ijjj-oj jLSijj jo-iiA (j-* ItJ-i 

j-IlS] ^ K "»■ ,^ 11 ^j_a ^^^.j>Jl 1 JLA J-«JJ .^cj_u22 , 5 i>jJ^^ «L:*-^_a (J^^is AjL^tjj-uJ 
Jj U ,>v Jjc_tuJ jsJ <ijLa_ii ^^« ' (_5-^ 1(3^^-^^' Lt^ LaLi*- j«Jl-«JI |_ji3LLa 

1_oJlJ.C 5j_lj^ d-iLaJj,! oJui (_y3 ^ . ^ . ^ ^■" 1 1 J tLolaJI cLiiuiJ CjjIS aSj 

3j-J-=tJ ^ ^ I i .^ II J 1 ^ II jl -1 i'— ^\\ liJ^SLo (j^ 5jjL»-iiJI - 5j^"oj"i I rill . 
jj^. ,^ll I ^ 1 U , ^"1 (_yl>. SjjJLc JLJ-al (3-*^ LT^l *'-^' ij-* '-*'-«-' "ijJLiJI S-i_pJI 
sLujjiaJI J J ' ^ 1 1 (jLa dJJjdj .CjLjvjJiI i>JLii (jji£L«3 (_jjJlj Sj^pJ' Cjj>o SjJj^I 

. LLuIi • '" ■"■■'^~ 2 3j^LUl ijfja el U ^" 11 I 

. 4 f I II (_iJi 3jLo (_jJI (_flj| (j-<_tjji (j-u oj-x^ 7-jl^pj I J^ Mio LdJja (jJ'-^!-*-* 

'"'J i Jt^j -"Lj-il *>i)-^ i_<_<iu-«JI S-fljiiS '^j j • " lijljijl ^ I J -» . ^ 1 1 c^l^j 
,aL^j_u (j-*jj3jJ l>"JL^ cH-* CT^^"^^i ^i-Juj (_^i^ (j^ j_^Lflj| 



in 



6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cUoaJI 

aI Jljj-" I iiLi 3_i_ijj(JI 5^^j_).j>JI 4jjio (3>^ ^j-^^?-^' "-^J^^' 1984 aLc (_y3j 

CjIjI I rill (JL«J>JI ("."sll II IJJJ-ajLlI J^ (j^LtS . <ijJJJLll 5^>J_^J>JI «Ljji tljjej^ (_y3 

3^1l"a :;jU^.< J'alj^tl .-.Ijl , ,. ^ J jt;^","a I aM'-^VI I Jl^ jl jljjl «l A^^i 
(J^lj-SJI J J Ml ■ U J U -^ t 3Jaj_^ ^Ir J J , ^ ^ 1 1 ^1 jjjIcvLJI pj-A JiSj 
La jjLcj_<jij .SJl^»-Ij <lJa_S_i (_y^ jiiaLSjj L^-La Ij-JJ^ (jl I j t^ ^ M "a itLxjJiill 
(jSjj -J tXill I - 1 li I J La IjJjkLiiiJ joJ ja^l j_i^ «L«;LiLaJI (ji^ ?-^J^' Lr^l ^J^''""^ 
^L>.J i^j-scjO jJ^Llol j__)iaJ^ LlulS jjLa^l ■*■ '-^ ' '■ l1x:>iJ JLJ-al SjL^ ^ o^ c?-^ 
Jj^j (.3-'-^ '-^■^ '-r'i/^ t^>* C7^ l5_>^' J^UsI <J1iJL»-j Li^ .(Jalj^l sIjjV 

._& . I .(a^A (_j-iK I II J-«^><-! 
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(ji*»-ljJI«UI) 



1992 ,. Space Exploration - Chambers Encylopedic Guides, (PP 139) Chambers, N.Y (I) 

el '^"^ 4jL^ (jl j-J^ t^_^j_«JI LSIjJ tj-a ((4_aLijJI jiL^jj)) 4_uai jJl->JI ^jlj-lLsj 4_t-ia^l aJ~it, \jj£j3 (3) 

. 1995 Jj>jl 2 .5j^LUI jj>i^l 4i:*L^ (4) 
.24 Aviation week and Space Technology October 4_L3e_a (5) 

. 1994 3J3J JJl^ "4J.UJI 4^1_ailJI» ibsL^ .(jjMi-^ J_cu ^ArvjJ ((^LiiiJI Lcv^jJSJj jIj*^! ^cI^:)) (6) 



SS9 



i\ai;\ 






LjLls^^j S^juj-S LJ^Kilnj LJ ^U iua^'l L^L^ l-^j->- o-^ jvJLilH 

(JiLo Lijv lJij^_L> Pj_i (j-« (.3-* «Lj^i-u-^l jLi^'^l <JliLii2IlJ «LujL>JI juVl 

i ^W ,>. A II ^ ^ . .. tij d j^ I :,^ll jL^^l aLl^^vj I'll ^1^ ^ < ^1 .^Atl ikL>-jjl 

silj^VI j>j_a (J_LjtJj i3_uLiaiiJI lIi^Ls-jJIj CjL^^UoVI CjLla (2>c 3 li 1 V" U 
3JLaL»JI sLbiJI Cjlia:a^j3_j£:ljj-iiJI jL<i^>U^jj^3JSLi^ jIjJ,! (_^ 3.ai^l 

. L^ I j .1 1 I U , ^ I JLji>.V 

j_aj JlJs J^'^I (_, Ir IJl^Ij LjSljj-al Ij^ jjl Li^ lAjL-alll |_^jLiU 3jaijLj/ 
jX I ^ ll jJ.j?E_j_u Jl^ ^js>A 4_l>.U (j-aj . JjLiiu ^ t fi "r 1 4_al JlL^-udI 4j:t_uJ 

«L>.^La ^^_4^ ^_Aj 1275 -^ -J ''^jj^ 1^^ '<^tl J ^m\ I ,>. rtl A J 1 oV (^ IjL^tAjl 
icl^^Ual ^jfA Ja^ «_uLjiI 3»j I II Jju jj^ jlj^ 1000 pLflJjl (_,lr (_jILjjijjj/ 
iLcj-u±j Liij-xSJ-a (_j.^LLi-3 p I II -^ «LaLlajjl djjEjUi (jl£ jLjtAjVI (jl (jiijij 

3^^t^ L^MLaV aJllil jJ^I cjI^LcJI JMiv 2000 ji^Li L^aMUl j>5J,lj 

Vj i(JL>JI 3.^ ,U . 3jJLc. 3 j I n't (_yjij I '/• I i-Lj (_yjLiai /n I ii-fcj L^LLajjV 
I 'i j ' aLcJL&VI i-b Jl^j . 3jljS"i I iia aL^ (_g'i/ >UjU^"tl ^^ I jl-vl ->-" (^SlxJ 

3_«_aL;v (_y^ (_yjl_LiijL!l ^1 U ^ 1 1 j^J^ 1994 j jo'j . h (_y3 jii^ (jl pj^IajJ,! 
j.^1 (_yJI L4*3Lflj Jj^ J>ljJl 7-l^pSlj 3JSLiJ,l 3 Mi^LU 3jJLkj^l «c^» 



9^1 



6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

LcLj 'LjIj^I (j-a ^-«l-^"ll jajj SjJiJiILo (J;vlj_o ^jja SjLc Q^SIu (_gjJlj Jij^jJI 

(j-uuLill "ijjL.Liaji!l CjI^^UsVI ^^« ' ' ^Jj \\ j'^, >." jlS^ i_Jjl>.I «Lp-lJ (j-o 

(j-o JJi^ J J -^ ■-'" joj i(_jILu^jjjJI jL>oVI jLl^I Jiju £Lj£ (J.<kJ<JI lJi^jj (_gJLllj 
.pjjjm di!i (_y^ 4jjLaIiJl,l Cjl-Lifllll jLOiV 4-1^1 Mr-ill jLaS'I^I 



i-sVl 3Ji>Lj >=tj_i 3_iil>J,l oljljJ,l (_y^ LJU- ^3^>I.I aLLjsJI jJ-Sjj 

. 7CJJ I JJ-ilJ I (2>^ I M ^-" 1 1 < ^ ,1,^11 
4i»-j JlJLo suia-ii! L^^ilal j<u /n i rr-v (_flj| ,jjj •'^"'j 4j^Ij (j-«^H^' '-^'-'-^J 
j_i.c. SJi^Lii (j-« ^H^i 0^ (>l I ri-v'^l oJLjfc (j-aj . 1957 jjjIjSI (_y3 I -dJL-ujj III 
^^Ij ^>i^l ij^-^ ^^ CJ^^I *_oj i3jiiiiJc_LO iJliljl Jla (_yJI L^^Ual /<u Lili 

i-a^^UJI Ji-I J (_yJI (_>=j'!^l L^_t--^Luj ^jL^ill (_y^j S.jjlsj'i^l 3_uiL>JI JLa-o (_y^ 

p I n"^ 4-ll t II 0"^J L_3 2l I Ajuu-u AI I 11"^*^ I i>jLjfc JJ-* LT^J *l5>^^-^**-' *--*tH^ l53-?^' 

^sc-i \-^1a-u^) ^_y^ I i I r^ ^>-*4-^ 1-*^' L^-i-* *^^-^ (j-*,>-*^' Lfej-LiS i_Lj^j_uS ^^ *' 1^*^ 

. 3'Cl^"ii II U Tcjjljj^l >lj-»-l (j-a j.^Lj^ JJlCJ (^LaLc Ij-ji^ (j^ I II o-»-J 4jL<iJ^ 



9^9 



jI.^jcJI i^ 6J199JUS JJlL uUSJujo 

JJUlII )<-1jjj .dJJi j_u1j I-4J-0 ^ -« I ^~ 1 1 Vij (_7^' CjVjjsjsJI djiiclj TcJjIjj-caJI 
3j_uSLII «.|JL».^U 3 J I iiitLij -(^Lc (J^(j^La jLIaj JJjlII \jjt Jj_)jj 3 .Ua (_flJi 
(J.SL4JJ I <i_Lj(_LiLaJ I 3jjl I III! j»ljj>.^l )<_o Q^jSmi iJ-«-flJ LaJ CjLjv^LjS i_^ 

(J_LSjj ■ (jj Ml 1 1 (_jJI <_!jJLll (j-« SjLc j-Aj I j ' "■^' jL^al jsjUi (j'jj-^ oLsol 
4j£:Lu^I jLaS^I (j^J^ .«L<jiiJ jIjII ^'a jI io! . ^I iU.^VI JLto-l ^ Ijufc 
tJL3 ^ <!-«-« J«_LsLSlLa ^J-^*- 1 j'^J^-* (J-* Al-La.j>jLj ^ M 1-^ I ^ " Jl^ La Jl J^^ ^_^ 
jl 1 '^" (J^^v (_gj.j>JI f_^ (jl J I lit Lui lJi3jJ,I 4_ujIiJ (2>SL<U J . I JJj-<iu ^1 lU ,^VI 

j2)SJj i 'J-:^^ O-*^ Jl>-1j i>L>»jl ^_^ (j"AJLjLiILa ^J)jj?e_j /c_Aj -^ ^ ' ^ * ■ * ^j-L^i i ii"U 

^Jjj?E_l ^Jj.j^1 Q^-aJl 1 11" a jt ^^ji-j_iILa (-LILlA tjl^ liij C7^^ ^ \1 ,^"tl (jL<CL>-l 

.(_,! i^al (jl J I lit I Ja^Iai- x_a )«JaL2jj djIojLtlLa CjLiLsol (_y3 

(JaJ 3jjLja_o l«_Slj_o Q.auuLi^se2 (j^^-^JJ «l-i^ 3x.jj^ji,l jLiSjl Jjljj l«_o dJLs 
jl 3JjJ Jj-ilj V (_yJ->-J Lf>^' j'-*^' J-* ''-''-^jl (jr^ (J^'^^i ^ (JT^ J-*^ 
I " . 'i Ml "t I I ^ "a I"' jtj , L&j-lC. (jjj jljJi.1 I J-* J^^ <"ii iilj JjjJI (j-a 3x.jJi:J=^ 
Aj^j kiCxjQJI)) jl jj,! ^^^ ^^'' I '.^tl jLa^'ill f-»^J (jj I II M Q^jju '=^JJJJ <iJL>J 
iJlil I ".tj-g. i_p-«- ^Lxii^'^l '"'I 1 l-^'l Ij (JjjJI (j^ '"'I .lutl ^ ^hi d ;-a-|1| i>Jjfc 
(_yi j-aS (j^ilal (_5i^ L^AJJiJ «l-ujLA <l2iiJLa j^ L^i /"-^J-* Q'^J"^"^"'^ -^ilLa 
)t-jJG (_yjJI tliljjjllll ^^j'-^-»"' I '^j' "ijjtill (_jJ5luj i^ijjILijtA x-ibjJkl I Jbk 

.jLasVI aJJt, I jjl-- 

1^1 (_y^ L^io (_yk:l C^liil jl Jdl (_y^ 3^j^l AJsi\~£ I jui (jl (_jjj Lui (j^j 

L^i^ jLj^'i/l (j'i/ (>S-!j .(^Lc: JlJJ LaLc: ^U-yj^l IjUk jljjjij .jji-I jljLa 

(<sJ jl jJi,l I jLji tJJ-3 I J J I II t d-j-tiajj 4IL1U 3^j_tuJj JljvIj oLsoI (_y3 liJjjalu 

.4^Lu<2 jLiSa ^ I I U , ^ I jl jala:>o Cjjl^^v (_gi (jVI (_yl>- (Jja- i ii_t 



9^S 



6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

CjLcj I rill LJjLQcI fj^ » '^"' (jl I— x:aJ j''^' C7^ ^1 lU ,^VI jiji ^,>rt"ll 

j_«_SJI jl ^1 u -- 1 1 sl^^^l slj_tai li^l I II ">-'^l j>J_A L^ ijJj.jaJLj (_ylll 5j_Lj£jl 
(_flJI 25 (_yJI 1 7 , 'inn ^ .1 ^ ,U , ,.j"l I ^"a 3^j , ,.tl a'i a ; \.~^ ^ , ..a". ^/- 1 •, ,^tl 
dJjLk 3^j_<ji (_5-'k5 ((d-uoll)) (_y^ cjI^P^^IjS ^j ■''■■'- ^^c-i Jl 3x.L<jJI (_y3 (Jj-« 
4^Jl.i<^I )t_Lj cjL^j.u^I i>juk j-i^j ■ "J J I ^^j^ I LijL^j.x^ (j.ujjL2xj i~' I iM*^ La I jl 

.S^LjiJI (_y3 ^Llo 60 3x.j_tuJ liJjJtjJ Sj-lLi^ SjLuji 

4jjLUaiJ| at — lljt^^l: ,^llj^:;tl jsj*^ jlj UKcuLs JUJI 3«_._.U'j 

5_Lij>J,l jjLs cdJjJj ^1 U ^ 1 1 jj_a 4_tIa_S_i ^1 i U.^VI j U -^ t <iibjjij jlj 
jjfcj . -vt 1 U.^Vt \jjt ijljjjjsj JLL«Ji,l (j-« j-^i IjJai- <1>-Ij3 « Lili)) <ijjL»iii!l 
tfJUfc 4.jj/ljJ J^'^-' ij^^'^-y (»i-<u-<kVlj j_iS^pJI (j-« 'jtH^ 'j'^ l)*^ lS'-*-" ' .'.I "ill 
i—^aIo jLtji (_jJI ojLjljI J '■^~ Vaxs^ « Lill)) *L»iiiII <lLa:a^ (Ji:>oj .SjjiUiiJI 

4^liaJLl L&jIj^V SJiIaII 4-LLij..^LaJI 7-\^^\ (j^ J_u^ JJjuJjJilij iaJlSJ 5^^ 

'IjJ LkjjSI jjLa dUiijill <_!^j>o (_jjJI 5jJa:>JI aI I ii-val (_p (j^j (j-« (3^ 

J '"-^ g< I II o"^j J->-lj ^"igj" ' ' II (j^ Lfcj_Li^ 7-jl^pj ^_7^1 'V^* '^ ^^3^ Cr^ 

jJ-« jl^l^U LAJl-UOJ I '* '^ I ^_^Iijlj 5^^_jJLu£1j1 a1 I 11"^ "^l iJju^ ^lUuJ . I^"l Oj" i ( II 

' " • " ■^"' 4_i^ /V'-y lS'-'^'j 4'\1^"ii II U -^jjI '^11 (Jjvlj_a i_^ Jj^^l uLSj jLjcjiil 

.ajujuus «lj-»-l (_yJI 3i>-jJi.l i_a^Lc. 

d-LujiaJI <Jl!Ljj^.j>JI oJl^j ^I iU ,^VI SjjJai- (_|ij Vj . j"mj"ii i nil (j^ l*>^ 
^^'^1 Sj^IaiJI (Jil^J L4JI (Jj i5j_Lj£L!l aI I ii>'^l-J aI jiaj^VI j-tai- (j^ ^J-i^ 
Jj^j (j^ liJj^l ja^LL iLl «LuaiJI ijJjSJi, 5jijUaJI 3JU.jJ| j_^^ iVLCo-l 
(JjI:>o Jj^j idjSjJil JLflljj (_JJl>-I (_yl^ Cjl^'iqjllja 'LVJ' i>J^'^^ ^ I i U , ^ I ^j 
Sibils (j-* Sjijuiu ^Jiiia (j-« i-li-'yTu L^i Js>-j 4 Mii I III! 5ji^ Jlaj ALLajjVI jul 
CjjLsJI Sj^Lai- (jLs (JL>JI <ijL;LiLiJj .j"i«ijlllil (j-a , 2 j U^ 1 (_jX.Lu-3 j.x^ 

j-i^ i_j^l^^ (j-* cdJi ?<-j^ Lxj 5 Jl3LlII j-ojij (jl (jSL«Ji,l (j-« o'^ '^' L7^ (j-*^ 

. 5 ) aIia_La 



9^^ 



jI.^jcJI i^ 6Jl9gjuS jjlL ljUSuuulO 



^>l J^§ (tUiAlt JiLaJli MUi« ; 

C^ii-J L2ia^ L»^lj (_yjL»iiii!l ALLa:>JLl ^1 1 U ,^VI jjai- 7c_ij^l (jl jLtJ 
jljlj 5Ll>- (_5i^ ^ J J !--> -^ (_p-«-i dt--^Li-a I L^i sLi-aLi- i ^LilLikVI Sjjj u^ "^ K i"iU 

ti°".-a- jll JLiS Jjl-v SJlC ijJLukJ .SJSwiiuil ojui iJ:>J 4lx^ (3^-4-1 La ^Ir LaL^j 

liJLuk (j! Lft^ .3iaL«JI jLas'^/I ,2^ 'j^Jtj «ull L&jji^ ^ j" ' 1 1 jL^a'^/l Jjj^ 

Cjlil^Lb (JjvljJ,! LdJj JJJJJ JL>JI SjLjLjiaj liJJj i_JLLajjj . I j~ ^j -1 ^ (jJ-l^ o' 
Ll1L>- (<uJJ .7-Ljc_b sLlL^^I I j" 1 j " CjLsjLill jsjijk (»L<ul ijji (^l^^l Sj^O Jjlj 

I jui JoLSHlLi vIjIjI jJ,l ' ^jt^'" (_y^ (j-*^ 31'C Miolt /<ujL>JI iJ:>JI (jl j^ 

jj^S CjLaj^l ^IjJ (_)-a-»J '_>tP-' '^J-^ J^J . '^ <i jj U <>J-4J (»5-2j (j' Cr" p'j'-*^ 
(j^ SjL=ejII CjIjV^Li lJjl3ij' 3-«-ol-=- (_y^ ^UJjJI Jbvl (ji£:l OJ i^ll IJLA 
(Jj-ajjjj SjjLJuJI «Li^Lu^l jLft^al \l jU ,^\t ^^23 sLuLciia a^ 1 11 is a)) pljIo.| 

^LJI j^j .2Lu.u.uiJI Lljll Jio L4ia f^loiti^VI SjLi)/ ai.L2JI *l>v.Vl 
.3>i'tll (_g_jj>JI i_a^LiiI L^LjijI (jSlx-i 31 1 II (_y3 

(jjj «i_utij JjljlIL jLiJa'i/l Ji%isl u^ /<JL«JI j.Jtl<-ulj c/^\ 3JSLill jsjuk 
(_jJI L-jj/^ J '^' ' " LiJLa iLij.Ji^ *l-^^l J-»J 1410 ^ ^ I -»" 1 1 3 "ij ^ , >i ^ «L2j_>i3 

4Ji (JL<Ci>-VI ijji ^j^* " J'^ ^"-* (.T^l-u-a jjtS (J^Llal L^J^ (j^-^-" "^ 'LL»-j_o 
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. 1994 The Sunday Times, 21 August (I) 
-r-jj-j-c^ <jL«L>. * J I U ^ 1 1990 "I <'^^\\ 7-jj_j^ 4£.^j_u^ (2) 

. JjL^ j^j^ (3) 
. 1995 ^LLj 6 .j»lj,^Vl Sjuj,^ (4) 
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1 j » J 1-^ (__)Ioj3l <— ij » i"i I olio (JlaJ 4_cuAj ^LciiAJI (jLa i3^jL2im (JjjJI (j-« 

SjLj;tlI,l jo^^U 4jtJU <ii>J sLiujI (__)l3jJLll IjL^ joJ J . 4-aljLa-"ii nl <S^>^ Lr^^ 
CjLal Jlj>" ( II Jil /cSj>tJ ^_7J-li J^l^^Jl jt-x^D^ (i^Liia^iil SjLjtIU,! /c-**^! 4_L>J)) t"Mo ( II 

Outer (_y^jL>JI sLiiAJI SjutU^ ^-i^3^ f^ 1967 aLc f_^j .sLUiiiil Sjolmll 
(j-Lj T-jlj-lj 5-g.j i"i a J SjujLc (_pl III a J mm JlcIj^II aJJtj . Space Treaty 

JjljJll aI JJeHijil jujjijjj f-^j • ""■ (_yJI La 3JjJ (33^ ^ . >» A 1 1 pLflJjl JJjL>o (JlLa 
.tr^liJI (_y^ljJL>JI jIjII Jia »li>iiill ^ SjjJLsJ,! 
4 ii U"i U jj^al jaJaJHj ^— "-»jj «i-iVI ,^"M t^lj ill jL>oVI» Lxiajl liJLukj 

jl ^UJajill CjLLi:*^ (Jila i Jlju (_5-1.1-C J'C i"i t ^ J i ^ '-^ '"' (OjJ (oJ J>*' liJLLikJ 

» ■^" jjl 3Jjj J£LI (jl^ (jlj i^jjLbiJI oLajLlII jl 3_uj£LII j-il mU 3^^1 

jl S-ljLlj iJliLL^Lfljl (_y3 iJi-J3 (jij Jal ni'iW I Jl^J 3 -1 ^-^ " 1 1 (j^jljill I j • "■-'il 

, 1 tl .^^^tl ^j^ (J^ f*^^'-^'"'^ 4-i^L4Jv 

isLua-flJI lJij^jij JiJJLso (JL>J.I IjUk (_y^ "iLiJtJ^ mi" 1 1 uLxiiill Ajkl (j-aj 
JL>J,I)) _i f_j I iijLa tiJLlifc 4j^IjJL». 3jiila J^ 3-5^ "^^ (_jlr (J^' liJLlifcj 

Vj L^j-IJ (.3-*-'-y lt-'^' 3JjJlII (j-uljil -sLlajIs"^! j>Liil (Jila- » ''^"^jj (((_g^;>JI 

jjL^j i3_lJjJ uljLjtJ^ Ml") -4jJjjJI jsLjII Jla- cLaSL^ (U^J-^ ;- 1 ' ^"■>) ^jj^ (_yJI 

j-Ls . JUjLjtILlI I Jlj* ^iS^s-H SjjLjlILa ■> tl ,^ ^ liJLLii (jLs (JL>iJI 3-t^LilaJJ 
lj_A tjla ->Lla /o^lOO (jSilj- 3-uJLa 3iLuxJ (_yAji3VI tLiaiJI f-lijjl JJbv 
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(_jj| jl 3_j^>_<ji «LLa_,Ii_ii (j-C (j^LcVI 5jjij_u3 (_jJI jl I j U I .':. I (j-« Jl:>JI (_yJI 

(_^jv jl 5^1 J t fill ullULcJU ^I^J-u jjjjjl (j^ /C-U-u^Ull LC^J^J^ (J-*^ LT'^'J^*'*^ 

.197! ^Ll ((i2jVL^>U ^jjdl 

^-ALa J t tlM t m"j jj ' ^"^ ^1 iLuLciiAll iLu-flUJI tiliAJ 4JjJ (_^l (_^j^ ^j-* cr*^ 

(J.aja j_uil JIJjjJI IjUfc (jjSLj (jl (^yjijLiLaJI (j^ S^LuLxiijiJI £Lu.2iLI aI JiielLjiVI 
JUjJi (_5-J-ll I'l nj «LLi2llJI dJJLflj (jjjJI iJjJ-I' (j-a JiJJJiJl (j^ 4jljj/j^ <lJu3LLa 
L^ (_j '1 Mi"i_t (_5-J->- LiJjjL>- (Ji-lj Cj La j U U i_4--^-v (_yl>- jl L^J-a A \l ^"1 ,,.VI 
.dials i^LOLu^l L^la A \l A", , ,,VI I L^ ^ I rM (_gJL!l |_gj" 1 nil (_jJI Jjj^^l 
Lg-a I jLja- "1 I III uliVLa^ Cj.iJL»jj L»j^.jj< 'j-5^^ 4_Li2jJI ojui ulij^Iaj Jl^j 

J Mir J>Li-- LijJL^ cJi-j L^Jl L^ idllJLl ^^.^-^tl t-jLJI (_y^ Lblj L<S 

TT I II 1,1 (jx. 3.<i;vL(JI jj i^tl'a .(_gjLaIlJI J^^ <"ii iiVI JL»-a -djjIsUI Llilji I nil 
Jj_L^ (jj.i pW-^ '^!■^~i>-*'^' CjLjjiJLjVj 4 j I II tj-aJI tijjj 1 n jL^'^ ^'il .>.^1l 
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.SjJjL^ lIiL^^ L^Jiie 



j^L^l «L^L_u ^_^1 1 jl Ti ( til ajui2^ jul^ JJJ <^"tl cLjj.^^ ^Lj ^_^_Lii2j 4_i^ ^_^L<j.>- 

i_jj|j_l^| j2)-0 JlJsJI ^jSLJjI (_y^ (_yILl-l^J I nil jL>oVlj SjcalUI lIiLjV^I (j-U 

(j^jJI Jl^^ 1 972 ^:>Li ^ Anti-Ballistic Missile (ABM) Treaty 3 n , .ijlLJI 

V (j-uJjjJI (j-« yl» o' lt^ ^ — '"' (_j^lj Q^ "I'Cjt jjLiujjj (jj I iijI (_jSLj^>^'2I 

.«^^JS>~^\ SJjjJI ijjJ c.>t U" . ..VI JjLuj ^ (Ji--^ 

jsJUi jjl i-f^p- (j^J itljiU^I LkJjIjjiJ ^ ^ I «" 1 1 djLajUU (_5i^ (JjjJI SjLloiJ 

V t^'j -i-sLSJI TT "i n;- «3jiljJil)) JjjJI (j^ 5jI^ JI^jj-VI i^^I ,_^ JjjJI 

tfJUk j-ujj Jtjlajjjij (jl 4j^ ciJjS 1°?! Ill (j-« 'ULa ^LUiiill (_y^ ''-JjI J '^'j'.^ LiiloJ 
^\_i Ljv^IL^_a j^^j'^l l1*:>o L«j i^^j^l 7c_Laj_u ^_^_fl_UJ . 1 /j*- tl .^t CjLtJ^ t trill 
c.\l U-, ...VI JjLj<j 3^JlJ Ja_2^ bjJL=e_o .c-M U". . ..Vlj 3_tHj_<JJ JjJl^ 

. Ajj jjtj Lojj jj-Li^ J'C i"i 1 jul^^Iu (_^lj jl» Ml" I II VI J 
LLj>.jJ5_i£llJ I f^\J^ TTjl^ «^l^l (_y3 (_yji (.7^'j i3_loLlII JjjJI (_j 1 iij Lxj 

(_3j_l3 (_j_ll ^ _^ ^M U " . ..VI CjLaj I t tl J_S_1 (_3.>- 'Lj-iia^ (.3-^J 'J-rH'— '-''j 
C.\l U", . ..VI (JIiLo^LlA LdJjS-l (_j^lj (0 !-« ^j-^t3^^ (J-* J-* l£>*"' ^J—'t'J" "^l-* 

. (r) 311115 3JjjJ cjLoymi aJJt ^ \ i nl (jl (i—i) ij'j.i-i 3Jjj (jx. 
aj.^ 3JL>. (_y3 (r) '(i-j) (j-uJjjJI (jl (_>li=_p^ (jl Li-iSUj JL>iJI 3<jjVit 
/«! jl I ii" (jl i(<-j) 3JjjJI (j^ SjLc jji (_gJJI ijjjjjJI LjjjL^ o'^j~'^j. ' " 'lJ^'j-* 
3jjI jjJI JU^Vl (JliaJ (_y^ J^'^ (_U^ >A (r) 3Jjj11 cuLa^Ldl (I) 3JjjJI 
Ijlj* (jLj LLjjL^ LjvLfl_Ljj/j 1(_jJjjl1I (jj_iL2_Ll Liils I j j i.^ -» -^ oj'^Ji' " "^'j 

, Ijr j'r if^ (J-*^ (^^IjIl^Vl 

3j^LlII JjjJI (_>:3l^^l (Jja^ PjjIsjII I jui (jl^ (jl jLtjj 1982 aLc: (_yi^ 

(_j_aj- (Jjjlj_jJI <Jllj_j^ 3Jjjl3 Cjljjjj) SjJlJ SjijaHil (<s-a^U CjV^jv SJlC (_y3 
(jjVI ((4_j^ljJll» 3JjjJI (j-^ III I II J T-ljSl^u Cj^JlSjj I j .a a j ^ -sLlou 3JjJ 
(JjjIjjJI CtsLusI i_jj^JLll (_i3jj,l \jJt 'LA^JljI^ . L^ 4_i^L>JI iJliLajUU Jtjjjjj 
^_^|j L^ 3_i-3LiJI iTjLojim (_yk: pMlaVI (_y^ (t_j) 3JjjJI JjtJ U-I^l 
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7c_j_»^ij (_yji4ill '"'JJ '^"11 (_y3 ■ t'^ ^ • " 7-l^pSVI I jui (^SLJj ((r-) SJjjl! /n 1 1 n't 
,^_^jJJ1 ^jjL^I ^^ . >*" ^ ^ > 1 ^ 1 U rt J 1 ^ j" -^ '■^ Cj Laj U ti 1 jt_jj^j ^ J , ^ ^ 1 1 j^^j^ 

LiJ Sj-oUJI CjLo^mi (_yk: p^LLVI (_y^ t3^' ^i'J^ Ui^ LiLiall^ (_ylll 
Ijjii''- (j-a (JJ^J (jl <i-LoL(jl (Jj jJl J-Sj^ (jl (_,<jjt^ll (j-oj • L<kJJjL>- (Ji-I J 3-<k 
t " M '^j^ Jk^J ifiLtLuJa^ lLs^^^^jIIj ^^ ' ^"' '^ g < L^_u^lj) jj^ t-liLa^Lu,! (_^i^ J[j i^^II 

(j-c JjLllII JjL2_o (_y^ 5 J Ij.^^A'tl Sl^mi oJl^j (_yii:>o (jl 4j^LlII JjjJI 

3jjjJ«JI JjjJI (j* J^ '(JJ^' JJ-^O-'! U-^ oLa^Ldl jjJjjJ(JJVI ^ L^ia- 
.((SJjLc.)) jL«jj/Lj L^ I 3"'^^"'lj ^3'" 5j_yi.m SJjjJI (jx. Cj Laym I obJt 

4jjL>- (jloj'al i_jSjS -^j'j-* 7c_iJtA 4jjiia (j^ «LloLL1I (Jj jJI cjs>-js>- I jiSL&j 

V ^ j" i<ij (jlajLlj La jJ^LIaVI (_5i^ LaJlJI^ ij^ (*-' '— *tH^ Wi>^ (^jIsLajJI 
3JjLxja lIiLo^Lla dJLUj Vj L^jjialjl i—iuiiS (j^ 4_jcLu-iiJI jLtS^I i«_lo *_;'-^"" ""' 
Cj Laj U 1, 1 ojui «L>J1jla (.7-^ » jl-^" • ""' V 5j-JJ^ (jLl>-| ^^ (.3-*J ' L^J (_>iaJL2jJ 

aS^ JijV (J_l iaL>JI CJ Laj 1 < 1, 1 pi I ri"l (jl *^'-^"" ""' Vj I I-4I0 A \l ^"1 , ,.VIj 

(jjiJ 3_LaLL!l JjjJI «-3JiJ (jlj 5-ajii"U JjjJI ^^Ij^ (_y3 7?Jl-«3 (jl CjLo^l«J,l 

aSjo (_jI<-I1 (J^l^jiJI Loj SiJliLojUliI ojui 4jvuIj i_<-Te--v Ldix-i (^ JJI (j-o (<u 
JjjJI (jJij (jl 3_2JJaJ,l a^L'\ I rill ^ (jj^ "=1^1 (jr^ ^^^ "^ S^^LjV' "J-* 
I'l I <1 1 L^lj Cj La J U II Ojui ;<-JJ>J JJL><J (_yjJI (_5-'k i3j-^' jl< I III (jl "^j^LlII 

(_ylll CjLajUU (JjLaHj I'lii Mi'iSl La 3JjJ (jl ijJOil (Jjj I II (_5i^ i(_p3_p^jjj 

(j^lSLo (_yj^ jl jLiJI jl (Jj^^iuil cjLSjIs ^_^3 (JL<ili>-l L&jLi^l Ijjl'* <".l.^^ 



i>jLji (jl jj I '^"' (jA_4J (J-A I Ja_ijij3l (jj '''' ^1 «L2Ja_La (_y3 4_j£jj>JI oLlaU 
(jl . «Li^ Llx-£iJ I jL^-S'^l jj_a I 3^'^ ^ J , ^ ^ 1 1 Jijj?E_4j «L>.Li_a (jjS" t n Cj La^ U U 
Jl^Llll /oIj (jl JLtJ VI CjLoymi olXJt, 7-Lu VI (_,i^"Sj sl^jJI uljLa-jJ Ja-uijl 

diLo^mi j>JL& (jl >l£|^Ij . Vjl L^ji^ Ijl ,^^ jjj, 1 3 '" SjljLs ijJLufc (jl (j^ 

il LlILc L&jjikj q1 (jj jJI L^jLaj-al (_yJI Jj-aj (jl Jj^ ^Vl (J^ljJ,Li j^ 

: L^jj-^jkL LuLij L&j^^^ Vjl i-2jj<j 1^5 JJI VI 1 3 J 1 1^ J V 
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djL-ul J in II JUjLjtjJ 5 ,^,^^-,11 3^ljJ,l (_yJI oLojJjdl JSJLA Jjj^ -2 
,t u.S_uj1 ^J^^ *l^j_tuj L-^l tliS" ( n 2[ 1 . " » 1 U 1-^ "»■ ^ /*-^J Cr^ L^-i-* '^■^"' ' '■" tjl 

dilu 3JjJ (_jJI -7-j" li li I sLuiAll (j-ulj^ Liila- Cj La j U U jjJLA pjl i rTt -4 

.3 'Oj(jll (_y3 I 3"'JTj"'U"' ' "1 W OJ^ '^ 
<iialai. i-Sj^ (J^ » '^jl i_aK ijj^j ^ '^ " JlJUJ Ja^ SJLvjJ,! o jui (_y^ -5 

jLjjtJl ^ -1 . ^" L^li (_y^ 4£j li'ill ojui ,3^^ I :,^tl jLi^'^l (j-« L^t!^ J ' ^ ^j 
j_a (_fl_i_u-aIlJI Ijuij .4_ujJlII (JjjJI TcJL-iiJ lIi Laj U 1, 1 (j-a a \I ^" , ,.VI ^^1 ^^ 

.3^jJI 3^jj jji 1 o<jM,i 3>^b '(jjj'^' jlt i':rriiiVlj ij:j<irn11 c.>tu~...Vt 

<G^J (Jjj La sLuJiil jjj-^' (j^ L^J^ pL^ llA-'j I Jl>-Ij^P^ (j-* ij^' LT^l J '^"' 
(j-C (J-ij (j-g-jjl i>^"i I ,_)l3j'2l (_, 1 r 7c_a^La (_gi (j-A-JJ 21 (_gl ijLLai Sj I'^ir (j-^ 

_j joLin^vVI I j ""^^t Ljjv^jjSiLI djaiUtil (JjjJI (J.flS3 IjiS-ikj .jLial Sj^i^ 

^ ^ j" La «LLaLlll (JjjJI ^ U ."j Cj Laj U U 5j-4J (j-« Cr^j'^' (CLiilill)) 

^ ■-' ' ^ ' <i_i_aLjJI (JjjJI (<l^ Ct-^' Lj-^J iCliLajUU «Ljjiia Luiiau (jl JlAJ 
j<s_<kl fjJ\ j-Ia-cJ jjl (jVI L'l'iS.<^ I Lkjjlj^ (J^ <" inLj (j I <"" LajI j"r Lj ^Li^L*- 

5jLjiL«_a)) (_,-A Vj Ml Lik^iiSlj (_jJjjJI sLciiiJI (jjJL^ (_y3 <ijSLfljl jojkij 

(j^la 1^ (jjL^'i/l Jlaj (jlllj 1967 jjLb 27 (_y^ 3jLa5ll (((_yjvjL>JI ^LiaiJI 
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aI jLa-"ii iiU J ' ^""' «l-ujLA uLxiia /jJLtJ Sjijallil /(ijO^iJ 5j3L«JI ^j^g-rlt CjIjI^^j 

(_y^ 3_jjij_iJI i_!jLjcJLII «Ij^I j '^ ^ 0'-^ 1963 (»i-«J jS i hjjj <ijSLfljl - 

■ ^jjl I rill j»ljL>.2l tcJojj/ (_5i^ jl ^Liiajill 

L-al i':i<"ii,il 3j;-=tj ^ • ^ \'j 1 966 j i o , ,i_o 19 (_y^ S^UJI 4^ui.<jj>JI jlj2 - 

.^jjl I rill aIj^^Ij (_yj>.jL>JI ^Liiaill 

.(1968 JjjjI 22) r- l.^^l l JU-j jLiil J^^ 1968 a^LijI - 
3io/jJ,l ^>l..i-vVl ^ '<jis>.[^\ jljuils'^^l ^ 4Jjij..iU oL^ '972 ij^Lfljl - 

.(1972 ^jLa 29) - l.^^^t t ^^\ 
j_jLb 14) sLUiiJI (_yJI SL^jil jiLu^Vl J^t5=.<^ o^ij 1975 ^j^lijl - 

.(1975 

5-jjl «i III II ^1 ... -^ »lj J -1 ''ll i^^ (JjjJI Jai Ml it (j I '""j 1979 «U^Lajl - 

.(1979 j-L.^u^.a 18) eO^'^l 
j^ys aiiiiliiic^ :4jJjjJI i-iVI ,^~VI jI .^a! J_,;.':.~,t 5 ., Ia •, 1 1 cjLsLfljVI - 

,-.VI ,^"\t I ^jjJI jL^>LI 3_«_iLj ijJLlla cljljjuj^ ijJs: oLsLfljVI aJJt 
<:Lj_LiiJI Ijl .>.^tl 1 L^ 4x^L>JI .2j-i.JI (3^L>Iuj . ^ I ,'^^\\ J ,^r- 4jIjLi x-a CjIJiJ 
jl jJll (_y.3 jl '°i^l «_^lj_a ^ ^ J . ^ .^"j jjjIjJI CjLvj^ aIjlJ-"ii iiIj Sj-oLiJI 

J977 ,1971 J959) a_H^I J^^i^UiJI ,j_o.lLlij.a£jc::uliJI ^ljJL>JI 

.(1988 , 1985 , 1983 

^^I4j, ^y^uj «<;J«^t ()^LUt ^^u«,aAi 

CjuLxjiaJI [ya Ljj^.2j LlIL>- «L>- (_,I<hII sLa^LiLajj sLjiiAll (jjjL^ jjl (O^J 
il_La_»l3jl (jl (j J I II VtS 'ijjloj'^l L^lj^ iJ_J^^ Cj Laj U li I (_y3 (JjjJI ^^J.^^ 

(jjLtllll 7"jijJ IjiJLji^ sL>- sLuiAll I— al i"iN mil JaLJuj i_jjL>- (_j.3 (jjjLaJI (jLs 

j^ ■l-->"ll (_y^ IjUk (jlS (j]j) (JjjJI )«_uiJ>J ISLlo i>.ijlj^j sLciiill (Jjijvj (_yjjjj| 

. (»1 l^lfill (JjJ^jJI » jU" I n't (_yl!l JjjJI CT-^y (_,lo<ll 

sLiiajiJI (jjjLS ^j£! iIJsL*. (jylll 'ijj-uLx.u'^l .iJ-tjJI LJ-A (_>Iaj <"i i n \ (jl (jSjsJJ 

(2) 

(j^ d-UOllj (_jJj3l (jl"j ~r\'/>\\ ^ --. '." : jxIJlJ-'ii iiVIj I— al I'lS'll llVI (3^*- f JlJ^ - 

15^ 
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^\jJx^l^\j <_aLii£L:L<j| (jl (_yk: (1967) 4Jjjl!I (_y^jUJI sLiiAJI SjuiU^ 

(Jj.>- iIjIjIJl^ (_y3 (J^LiuJI jLajJI sLiaijjilj SjjijjJI sLiaijji'ill ^-jl^^ )«-i-o (_3^ 

. «Ltia.iiil (_,<il I rill 
(iLUiiiil (_£^j>.3| ^J^S I mil CjLoljLJtlijiVI jJajEJ djuljJI ij2Jil\ ^ ' ^ "' Vj 

LLa (j_aj i(l979 5_i2LfljLi 3^j£Ij>J,I SjjLttJI ^1 ...~^^\jj ^:;tl Ij^^ L*j^) 

(') Ml (jJJi Oj-^ ' "^ ^ ^ "'J J-*_5 i3^^"^' (_,lr ^Liiii! (_gj.SL<ai£. aljLa-"ii iil j-J^i 
dil—L^LijVI x_o |_gj jS II (JjjJI (J_aL«jj (_ajS ' '' '"' U CjLiSLajVI ojtjfc 7-j|j 

(JjL^I pj^^-iiuil I jui (_y3 iSj-^ o^ ^ o' *l-i^ Ctjs-H <3 cdJi JjiJj . 4jJjjJI 

f_^ a\ I II -v| )«— i^J 4j.»-j^ (_yJI J '-^j joJj JJJ J CjLaj'ill <ii»-j_o (_yi (jlS 

.*L;iAJI 

^^" (3»iiill!l oj.2Ji]\) -.(JSi^^ijlajVI i_j^^4^^L<j/ (_yl^ 3ik3L>J,l Ijua - 
JLi-jLj aj-Sj VI S-uLiiajiJI I j"U ,':.'.! ^^ JjjJl (_yC.I^ (ji (_,lr Sjj^l a'jJt 

(j-o '^ I II aL>JI SjUI ^^ '"' • ^ I .>»Atl jljj S^^ijji (_yi^ <iIiiaL>J,l Ijlj^ - 

/<l^J_^ JlJc^ SJl^I I 111, I JlJ j<S^ JlX-IJ AS-^Ho^ij-u (JjJJI (j ' i^"' 1-i-* lj-*J l«L».«J>- 

3_i2La3l (_yi JlJ_JI I jUfc jj-x. JLSj iCjjI^^ |_^! Pj^J J-i^ jl L^jjiljl (_y^ 
. 1968 aLc: (j^ tr^a^J (jiajjjl Iji^l 5 ,^,^^^ Sj^L^I 
liUjSj iqA7 A I aI .^ ^ ^ Aj ,".l«tl Aj ^,^tl ^^" -^jal A ,':.tlj ^^jl ."tl | j^ - 

j_uj£L<^ SjukUIl (ji^. SulSjII JjjJI i-Lu ^1 ^^ 1968 (_y^ Si^SLl,! Aj^LijVI 

I j"U ,".ii jj^ (__^jJiJI 4jL;LiLiJ (JS^ j<sJL«Jlj 4joUII iJliL^jsJIj iSjcxHi,! joja^l 
"ijLjLLo j<u3 (jij i^LuiAll (_y3 j<uJ (_j^l CjIS^Uo^I Tz^UJj Jt^lj^j "ijjLUajill 

aLuo.'^/I (Jjja-uill 4jSLijl 1975 ^ culsj Li^ . L^a^LLI ^ ^\ aLuo.'!^! 

LfcjLUa^l /ajj (_ylll cl!Lj^jJi,lj jljll J-J-«->- (ji^ liilj^ . sLiiaAII j_^ jll^~ (_^l 
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6>,Jjol>uJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

^ I '- (j^-«-aj 1 I L^JL>-LjI jolij i_jjj>-2l Sjjl I rill Al I rl-val Qji jl J 1 ^H (j-« 

.^jSLijVI 

3_iSLfljlj 7 , 6 (jLj^m) S-uLuiAll I j"U ,':.'.? jj^ 3JjjJI 5-iJjj . n a I Jlj^ - 
«l?=_l1j (5-4-1 (j-f^ j'j-^' lS' ij-^ J-i-*^' o^3^ Jj'jJ' f3-^J ( 1972 aLc 

.<LuLia^l I j'U ,". li 
sLUa-flJLi "Ij-oLiJI <Jl!ljLjil_«Ji,lj CjLiSLijVI (jl (_jjLAaIaJlj Tc-ual^l (j-oj 
tfjj-Laj (_y^ W^W J'-^?^' '■-*-* (»'-iL« J-i*^_S 5Jjji II 3JL>. (_y3 Jl-^"' (_y^jL>JI 
tf JLA »i3^2>-*-"J Jj-LJ ^j I ' ^ , tj^l (_7-^-^^ gGI I II 1 JL-L« 4_i ^^ t_$ JJI ?«-jj-iaijl 
(_j-3- JL»-^ 2j il_LjLiia-a Liai mi t (JjjjL<5-i (_y^l JjjJI I j ' "-^j ■-'"' CjLiSLajVI 
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iIjLaVI t5_J^^I CjIj_1II 5_L*l^ . ftLJajillj J-:>JI ^j,^ CJ-'j-jJ' (j^LlII . i^JlIA (jL-urvl j^Ii^jJI (I) 

. 1995 >j>i^l .65 jjlaJI oj.s^\ 4jj>aJI 

. 1992 . ftLLia-flU T'-ij-LxS =Lcj_i_u9-a ^j_a ^J-njsLflJ 4^Lu3) «_a ^^^LoJl itJvjJLl (2) 
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'LSj ill \ ^l-iil'l ijjS-l l-Sj-ul ij-Jj rn t Uj i^jL^tJI ijj-aJt ijh 

, i^l a , II ij ^^ Ij n^iiii ^j^ L^jjIjI ij II l-y « i^^us ijii \-*t <<LaAf iiK 
^,^ l'il.„HjS7iAj t\j ^.j , f( U Hjl A ^A^l ..Al ^^ /.J It^l mtl j_aj 

1994/10/29 j.ljj»Sfl 

SjIjI L^j-a cjj I ri tlJI (jh-!I (»Lj'i/l i>JLji (_y^ (jtI>«-1' pt i°:ill (j^ '-^'^^^ J^ 

d_Lvj_o (j-« ^H^' (.3-^ '-*>iJ^^ (*-' ^^^J '^^^ oJui (jlj ijl jJ,l (_jJI 4_j^Lu^ 

.(Jjj|j.jjil L^Laj ijUj JjLj ^LciiAll (JLa^ LlJi-j Sj-JJJ lIj-^ (.3-^ 4^j.iLo 
/«iU"itlj 3jjj5tlll sUljlLo u^ SjjLSJI jjIjSLII jJ^j » 'I . ^ 1 1 j j j "^ ' j i(JL>J.I 

SjjjJI i_|iJj , Aj'.^tl tiJJj ^^ (JLsJ,! I JLA (_y3 Ijl-T* (1>:J'JJ' o'-^'^' ^'j-:'^' (j-* 

<4j.4^>- djajILi CjJj*. IjUfc jjLfl i(JL>J,l Ijui (_y^ L^jj I ria (Jl o'C'ii III (j^ j-i-iiA 
Cu-aJLa-" I iilj 3 A tl ^", ^ SJljJx. i_f^ Cj^^l ijili (_y^ I j" " ■"■■ 5-<-ulj Mill 3JLlLi 

jjUi^l 7c_jj I j_i-iiJ I »1 «ilr JLl1£.I SJjUt^j '^'M-* ^ jj" l-*J iJjL<-o^l (J^ I jj"" 

j_i-iiA »l n\c (S-Ajl^^ LT^lj i-^^^l tiJJJ (_5-3 /txLJjjJI (_y^ (j^Ljjij IjjlS (3:JJJI 
^_^j^jjlI1 ^jji^2j\ jj,! jLxis 4.^jvj_a LlulS /^jJl 1967 * ^J-^^-^ '~ ' (f' *'j * La^j-uJlI^j 
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(_yi J ^" ' "Ij i4JLjj.j>JI cj Lj_(.2I1J I ^^jjiajj <— iMj" I III (_5-l^ 5jJl2JI cdJ-flj LiJi 

sLiiajiJI J '■^'^ (J^i- J (2>c LujJl>- (jlj LL>-^jJSjiI 4Sljj"i Ilia 3^1 UJi (jLfc j'ill 

tjl I iiS Mj iLxJij-Aj j-au jj_a * ijjul * )La-o1 La L^Li-ol ^jj>-] /cat cLILlAj 

j^^^^j i(j\ILjjLu_a ij\jjj>. ^^ «Lnj^L_u fiLxJJ-A Cu^jJt ^j^\ \-jj\X\ ■ J ' "'J ^_^i^j 
L^jI^ 0^->^ lS'^' jiil:>JI I jui (j-* Ct--vjja-J iSj^rli iil 3^Lu^ -' j "' Vl L^jl^ 

(oJ (_ylll TCJjIjJ-ilJI pl^pi-Ll (_yjj'i/l S-lILtJI l_!j.J>JI JiJU (_gLjlji SjuiljLA (_y3 

<_!j.ja_L! 7-^ iii'C Jljlj I j "aj « J (j^ (<J j<sJL«JI (j'^ jia:>JI I jui I ^ 1 o miJ (2>SLj 

i_yiLc. jL-alal ,_jj^l jji 'I ,^",al I LuUl cjjLc 3_uli!l t_jj^l jjuj .^ibo^l 

(J_ij V (^^Lc j_ljLj_j <1jjjiLuji SJISLajj 3x.Lu-3 3-^'J "^J-*"' (.yjk 3^ I ''^ 'J 

.Sjj^Jaljj^yi r-Ji (_y3 L^ (jK LftX. 

I '' j t 3_ij.j>o (Jjl (_y^ (jbjji^ tjl'il ii'°i I jjl^ Cj;l2Jj (_jjJI (jLjLlII liJLlifcj 
' ^ ^"' cj_iLS LajLJ-cj i4_ljLLII «i_l1,Ljl!I <_jj.j>JI 5jL^ <_j^j ii> uiA\ T-y^-ujl] 

3j^_j_ajLj Cj^Lc^- I J J I ** I", i Ml (j-^-^l A^^ III" iiiVI (Jj-ua^j Ji^j L<fcjj>.j 
Cjj^Jj i4_jj^j^j <ijj^la I U J U ^. I CjIjuj^ ^j1\ (jjdl I jj" i". «i i n*^ CjljjLLaJu 
/<s_La Jj^jJI (j_« O'^' i~i Tina i±j_Ljaj L<klal<-La LaLj lj_LaJiJ <JllLtJjJi,l Ojui 

I - , , >. ^ J i_!jj>JI jjLj L^jjja^v (jLjLlII cj.al<"ii iilj . jjjo- (_5i^ j^^^^ i^°' '-^_>-y 

i._ I < Ml L^j-^ 3-^j-j-aJj ^j.^>> <— ki^I 3lJljLa Jju ^L>JI vl .^"alj Cj1x.LLi^ 

1 j ■'■■^' j__)l3j^ i-,^IUil I j'S t i^ij^ls CjIjJ.ui I M^-"tl I jjl^ j__^j^J Cj^'s i"iU 
,<JllVL>J,l Qji Oj^ L7^3 *LUaAll JL»-a (_y3 /oJL«JI 3j».Lj/ (_,lr 
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jjLscjj sd^LfllLo cuiiSjio <_jjjijiiJI ejjt cjjI£<jiiVL>JI (_p (_y3j i 4-l<^'llI! ujLjiI 

(j_a 3_Lvj_a J '< r ' ^aj"" V 3-J^I i—l^JLjiuJls i L^ieJjLj (_y3 3Ji.JJ,l t-JjLstlll 
jLj-a_flJj .S-uLuiiJI CjLaloJ-" I iiVlj ^LjaAll 5x.Lu^ (j-u lj.;U^ ^J^-^ liJLLifc 

3j_^^lj ^—LJ^OJ^I (JLjjJLljlVI . " 1 1 U -» /| I sL^JLllj 4j<lUll <_!jL>tlII c\jj>.\^ 

... »Liia.Ail 4^LLu3 i_yJt aJJt 

(_y.3 L^i j-J-C iJLtil SjUjlj (_jjj'2l dJjkjil JJljJ iJJjlS jjlj ajjij-uo (_5-i*J 
\jtjjus[l£L <Jl!j.3ljj lil j_;^-»"ll d-cSLx-fl dJLlLj^ j_j^ iljiju^jja Sjjijjj 4.Sji>JI 
(_y.3 CjI j m" I nil (_y3 J '^^ 7"L^ L*!! j (_jlr (JjJ jJlj -Jjl'^ JjLJ TLxbj > I II Lft^- 
«— a LjIJlJ Jl^j i(J_Ljlj_<j<lj ' ' j 11 7-L>oj iiJliljiii'll cdJj (j-« *'j^' liJ^ilLol 

. tLiaiJI i_5jL(J pi -1 ,:^'.VIj J^lSLILi L^>Llol (_y^ iv^jLIlLuJI JjIjI (_y^ jir^a 

jjju^i j_uj(IlII I JL<fc(Jj(Jj) 4 J ii I" U (JjjJI I j -1 AJj- sLuajill CjLoI JiielLj/l Lai 
Sjliiullj ji^LcVI (_yji (^j^LJI JjjJI 5jLt£: tijj (_yiiielJI ^ (j^^' P^l (jr^ 
I , I U " " Jiia -4jjj>JI jLi^j'illj (_yjLiia.iII TT I iiUj '"■ »l '^"Vlj «Lu5JJ.jLJjJI 
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6>,uolLuuJI 6iJlol.^iLLuil9 (3^jliUI cUoaJI 

3_jjlj.j>JI 3JloL«J,I q-c ^Lilo (jjjJljjjijJ,! SjIj . nil i-^lj 'i-^jjy lS'-'^' J'-'^W 

liJJj i-^lj 'ISjJtJ 2 » U^tl I j_ai j-ikj 1 1 J;\,'J (_j^l Sjij I nil i-L!j.j;e-a CjUjSJl 

.«Luju Vj 5jj>-Li!l Sjlj I rill 
((^LxiiAII J '^^ jj^j^ J)) 5jLi^ aI jLja-^K til j2>^ lJlS^Iu ^t (^4X1 (j-<i^ Lj-A (j-«J 

jj-« ' J ^ (^^ "1 Ml ) LajLJt^ *LxiiiiJl j-l^£l jJ:>-JlJ ^ jj^^-^ ' lO ' ^ ^ J' LriL/^ 
iijJL>- I jlj i<iIL»jLLoj 'L^^LIaLj "ij-iLJ 4_LjJ^i 4ij_<i <_iJSLij 4jji-v.f 4Sj_<Ii 

liJjLiiJ (<sJ UJI^ tiiljij S^ula-'i^l 4^jJ;JI LuLu LojJ^: VI i-ajjj (jia Jt^«"j 

. d H I (<•> Ci I I 11 M ^ J ^ *J ' ' ^" (3-^ 

LS^L^JLiji I J LoIJlJ-" I III i"i I imIj (ajljuj tiijtjj ifljjLoj Ll>-^j; iS'ij <cLLt^ 

tCjl J ' j" I II II (_y-3 5j^-i-aJ,l 3_ijjaIlJI ^J^ jJilll (jjLAJ q'\ i-t'^^j dJLa -1 _. 1 n-ie^ 

V (_jIL>-j i(__)iuiL(JI j<sJL«JI |_gj" I II a (_yi^ ^'J^'j '^J-^ ti^^r' J-^"" Cj-llS (_jjJlj 
3_ij.jaJLll I ' 1 \~\ i_jl^^ ^^« ' LLa (_>.aitij I— 3j 1 11*^ <iJufcl^^ C7^ aM^u (_5-^ 
i_!jL>o (j-oj L^-i-a Jii-Lij 3^ I ;,^tl tiJJj iLj^ jjl£Lal (jyi^ uLkj-i cdJi JLJtjjj 

.^Jj^JaJI (_,lr ^LJjj Ljc^la ^^jJLl I 

(_^jj|_j jlj— a Jj-aJt^ JLLjiVI j_u£j| ^ A— .^tl i_j3lSjl jSjJLual (_g JJI J_l<uJLI 
(_yj| 3^Ll^VLj I j"jl I ' jila I ^'"^ S-^J l^iioUe-Jiilj 3jjjaIlJI ^ . ..A:. J ,^l^ 

^^ '^-^ '"■'' «L)jj?eIU| L^-Laj j_^^j.jvl «_>.|^^ 



It ^gl» m^aII Mj^I 

4-«^S--v 5j_<i3 CjljjLLiJIj TcjjIjj-iiJI 3^Lu^ (_y^ 3jj ,^11 Sjjjtlll CxjlS 
tiili ilsLujIj «U3 (_>iLc: i_5 JJI J ir^<ll (_y^ SjsVI 3 ,:^j\ oLlLalo i-iJjjl Jijla 

.^LckAll J '^^ jlL^ (_y^ (1963) 

tlJliiJI /oJIjlII JjJ (_y3 Sj^lj 3tj I'T J ,^ ^ jjj j^i^ CjIj m"i I nil 3jI JiJ (_y^ 

3 j -«-lj -^ 1^^ L^la^l CjILj liJjljLA Sji^ iJjjIsLi. (jl JjLj JiSG JiS 3 ,>. aI "ill 
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L^lc j^ fjliil J . ^ ^ J t^ "i 3 j-«-j c^l^ .3_Ji,L«JI jjjaHJI 4^j.j>J Sjjmi i_gji!l 

j_«_5JJ (^r^LL^aj^l jLjoVI 3^^1 J^) "57 Jj^jI (_y^ j-i-oLJIjlo^ J'-*-^- 

J^J OjJjtA 3'-^ Lt^ 7"^i-u » 'I ' -^ " aujj^ .CjljjLLaJI «Li^ LxJ Lcv^ijji 

jl I _i I iij ^LtiijLlI juu2.a IJljj tjl (Jj^ -1957 JjjJI- i—iLLaJJI tcjjIj - 
AjLSJI J . ^ « 1 1 cjLl^ ji^ J '^ " Liuls . . 1 957 jjjUSi 4ijijaj LiJ Jl>-I i_ajj«j 

4jo ital <tJ(JLi 4^jj2j (_yjij '-^jjlj ,^tlj cjljjLLaJI r-^! 5^j.jj/ (j-« (<s-Al I jj** 
cjIj-jJLjJ, liJIjjIj t-^Lii j-SLa (_,_l^ JjG SjIjli (_yjij i4jI JlJI c^Jl^ liiJj 

(ji (_5i^ I ''^J ij'^ i.j-^3 •''-'i-*-* "^J-^ pLUajl I j"'^""' (_7^l ^^j Atlj J ,^.tl 

(Jj ijjJl>- (JJJ 2jjLc sLlLi^ (1>^ -' I J ' ^ " (_y3 TcJjIjj-iiJIj CjljjLLiJI 3x.Lu^ 

-^ '>»"" (_2j_tj ^3j Lj-^3 O'-^j'^' 4_LolS^ILo i_jj|^j>JI SjilajILo 3^Lu^ ijul£ 

.S^Lu^l liJJj 4_lII ClAjusj U «ljji>JI CjljL^ji Jj^ Lajj^ 
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-3j_iil_2JI)) S^LLail iiLiill iiJj.j>J,l * ^ ' ' ^"' (_yJI j-i-iiA cJL^j I960 (_y3j 
: I960 ^jJjJ 9 (_y^ jj^LJIjlj^ ij^lj «200-_ik» /<u-ul J.^^ i^JJIj ((200 

1 f -v. LLi I jjlj KJiiLflJJI jjIj-lLiJI u^'^ (-jjjjClLI Sjll<JLI I j"'j^N '-^ ("("j"tl ji^ 
LjLjLi LijjitA Tcjj-ajJ 200-_ii (jJjj>J,l ^^jjLij j<u (j-i^s-^j -iL*- (J-«-^ '^'-*:'J 

JL3 Ji^II j-ajjjUllI jjl^J . l964(jj,jLo 7(_y^ dili^ 6-^b '^l-S-o SjjLLaJ 

jJLjjl ;«-j^j3 Jljlj JIJ-4J )«-o Jii^ i^jJI ^Laill (_5-sj .SjLsJI ^"ijU-^ '^3 jj-2j 
. iiT-y^-Lul] j\Sul>-\ j-uS Lii (<sl«JI jl£jl>-l J I ii'C t (jl 

/«_ij ((300-l-_A)) /Cj-uI jj_<ij;e_) 7r w .^ t t_5'-^' *-^^>-^>^i JJJ * Ci J '^ '^ Ct^J 

Lj&jL-lIL^Lj ' " ' -^ '" '^ J ((300-3j_<&L^1 » ^Q-(-u1 (-ic L a jv 4jLAj <ujLa^ B^LL^ ,* ^ '" ^" 

Cjl^LLaJI )«_iLi.iiA (j-*-'^ L)'>^ )«_iLi-iiA (Jl*l>-Jj ijoJLtJI i_^ ^Lflj SJjLia CjJ.>.| 

...jj-a^ C5-^ jjIjJjlII )t^j 1967 3J-1JJ 5 (_y^j 

i_a3j (_jJI (Jlijl "tiSLi tls^juus juusM (j-^ (Jjjiiisjj ^JtA^ ill J^>- I (.1*^1 jGj 

.(jIjJlaJI SJIjl ^ II J I ^ -^ 'j j-^ ' alj .^ilj jjjU'.ll 
«_u-ax-i (_yjU,'2l j_iaiJI j_iJlJIjj JJLbjji jjjjij^jljJI 4_i (_5Jjl (Jl^JJLs. (_yi 
: (_;ryL« 'IJ *W 1967 (j-ola-uii:! I I (_y^ ((Jjt^uJ^^J)) 3.fljjaj^ (_yJI uljIjjUaJI 

i(jjjj>j,l^>jjlaj jjLj LoLxj (J.«j>ll 5_)-<kL>- (jjSJj (jl Lj^j^jjio (jlSSjjLLill (ju) 
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J I ri a ^_yijj)) J filial CjljjLLaJI -' 1 ' ^ " (j^ <— iLLai- iJ-»-aj 1975 aLc (_y3j 

Vjlj I ri a (jl^ i^JJI (Jjii- ^1 ' ^ ** sl^ill (_yJI 1975 (jj/jLa 24 (_y3 7-jJ-a ((i".j«i mi 

5jJU ^ 'I j •"■ JlJU Llil J m" I nil (_y^ JJ-iiA u^ TCJjIjJ^lj CjIjjLLiJI )«_JjLitA (j^ 

: 4_j£ «L>- idj^ p K"iJ La LaLx-l I— SjJlJ (j-<S-« 
(jjLijiG i_g jJI 7c_uj-La (_j^ «(_yjUi 2I ' ^ -»-" 1 1 « (j^ J-J^i^l i_2jju cdjl I'l i"i V» 
Q^j^ U^ ^.UjijJ^I ' ^^I'^ilt IjLjIj (JI^J ^J ' % -»". 1 I jjlSj ...aLc 4jLa Jila 

i-Jj".! UtI pl^i cjJls-I ij^j^ (_7^ I , ^ , ^ ^-'i ^j 5^jS"il,l Ll».^jj£j1JI ciiVLtA 
(jVlj ,_, * ' '^ "J (jy3L<iJ.«j-aj d_i^ Cj-l^j^ Sk^ i3ijL2Ji,l 4jLiill cjISj.:>JLIj 
(_, I r J ^" • "I jL^ j-lSLUJI (jLs i^^Sil oJ'jJtj JLflivVI liLij (_,lr > ^ ^" 1 1 j 
.((300-l-_A)) ijij ir^U vliLiill tiJj^l 3j5Jl2I,I ^^^ A^ T^)" cjJo-I o^j^ 

f_^ S^jLflim 'GjJi:>JI Cjlijj>J,l (j I ii->-i (j^ IJl>-Ij jSjjUcIj n_gj_i-aJll ijJj.j»J,l 
.({..(Jjjv'i/I CjI^j^I 3 iii'^LLa (_yJk: SjJlS ^h^I^Ij ^UJI 

3_JLL»JI ^>^I ^ 3±iLSll uul^UaJI >4^l 4n,„\ J.*j>o i^JJIj 4jjUV| 

5j_jjtjj 3j^_i-a_a J-jLj )«— Li^ (_gj_i-a_a ijjjjia^ (jx. A^lSJIj . Likjjuj d-uLiJI 
Ujl . . ij\ I iitl (_gi lill j JjLJ liLiuJ J^ i(jU'i/l «_a (jjLjilll (2>« 3 J I n'l'C a 3j^a-a^ 

. U Jj i (_yJ-a . . > jVl" I II t 

SjjUa 80 (j^ j-^'^ ((200-5jjiLflJI» 3jLiiII i_jjjjGJI SjjLLs (j-* jt-u^ Ji^j 
I " 1 1 I ^ j j I 3 'J'^T' ' iSj-^ d^ SjjLLj 200 (j-« jjj^ ?ljj>-l Cct-Li-aj i<ilalS 

culj^ji-ll ^^ « 'J i^>Lil olj_«_a »1 ;'i' ,,iLi */.90 (_^l ^j ; .^ill 3-^^^ 
1 3 "^ jj '''■ " ' ^aj" (_yl!lj ((300-5jjiL2JI)) 3JjL2Ji,I SjjLLiJI Lai . 3_uj^pSLIVI 

L^j^ (Jj^l r-ijjiill jLLs jLjIi-^U CjIjjLLs Cj^O L^la xujus J^is (jljjijijl Jju 
^ (j^ lLJLJI r- jijjjjjl La! j-La 1,15 (_yi^ (jr^^'j 7"^ , 9 3^j-<-o (_y^ 
jLiiul t^^"-^' 3-*^^ w">j ,^ 11 «Lc^^_i_u ' --^ * ' '^ ^^] T'La 2 «Lc^j_(.uJ ^j-lL^j ^i jj_^I 
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Lai '3jj ,^11 JjjjsJI ijiilj^l ^^jJ SjjLLiJI eJJt (j-o ijj^' ?r-^_i-*-^' '^Jii 

4 <n-la fjljl (_5i^ I JukLJii njl^LiaJ CjIjjLLiJI xJjusji (Ji-Jua j^Lol Lje^LJii LtSlj 

.^jjL^iAJI 3>LLVI oLaJll a^IJj-^ lj-Ij'^' i^jLjIjlJI ^^Jt (_^lj 

j_ijlj «_o lj_Li^ dh^'-'^' O'-^'^' tlj-i:>JI (j-* 3x.jji3c^ i3iJ^ (1>^ ij'^?^' ''■'^ 

(j_o \^J.c. fs-^jJI j-j-ii-a c^-«_ii3j . 2-i_a r-jijL-aJI (_y^ LuUi (_y^ oj'j^ 0>^ 
<i_i_LaILll (JjL^j Ij iI<"ij tjl (o-^ji^ (jl^ (jjjJI iyju .^11 (j-<_tjj_L^lj »1 oUII 

j_&L5JI ^ -^jjl '^ tl 3^^! j-'^'-^''^ J(jMi 1962 ^jJjj 21 (_y^j i'iLAk 
7-jijLi^l i_f Jla (jls Ljjjj^p^ ^iup 600 ((jjfcLill)) 7-jju-iiJI i_jjla (jlS . j^LkiJIj 

23 f_^ tjij '\ I ri < 11 (__)i=j_»Jl (j^ J jl--' (JjvljJ,! jjjilo 1 Jls-Ij ii-jijL^ ^j^-t!^ 

JUlj (j.SL.«Jil ijfja (jlS .^P^^IjS 1000 oljua (jlSj « JijljJli) (_, o i nj 1963 ^jJjJ 
(_y£. Lu^ jaiS (Jjijvj cLijIoj'al «LuiiL>JI ^"-^ tSiJ^ •■^•^^ CT^l J-'^ (.7^^ 1>iJ^^ 

lIijJijvj iTcjjljjio 3x.Lu-3 (.iilaJ (Jjj1^>jj/I (3^ («-lj ' I 963 aLc (_y3 I Jui (jlS 
Cj_iLSj i7c_jjlj_i-aJlj Cjlj_jLLiJI J jj 1-^ "' 4Jai- (_y3 (_jjiaJi,l (j-« j '^ " lSLj^>-ol 

^ (>±oL«JI tjU'l^l *Ui«Jl ^L&jl 4Li^ (JjjIjjj/I cjIjj 1962 tLl<i (_y^j 
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(_yjj| 1967 (_y^ (jljjutJI jjjj . 1965 (_y^ jj-a^ bj-^'-^ ''*^^jj j-W O' ^^ 

<ijjLLill jIjjVI ^ ^j-»- .--» cGj.jij iJjjJlxj 4_ujJiJI ^-uUjI (((jj_uji)) dJLsJ, (jU,L«JI 

:4^*U. 1967 jjj^^l 2 jcjjllj 

dilj i I II d II A"-^l jjLJ jJLu JJJJJ (jl-3 ^ '^^tl (j-o (Jj-iiiill I JUfc (^Li>- Lol 
7-jjL»-3 r-LlJV (J_«_«JI IjlJ liJLcjij '^ '^11 (_y3 iJ-«-«lI J li I iilLi «Lc.L(SI (^SLoi 
(Jjl I " . ^ I U I j^ ry ,^\\ c1j-i\S (_5-j^>- (J-J^Ls CjIj i I II VI (_5-A (jlj 'JJ ' " 

(—aisejJu <_jjjl!I (j^»-i i nlf (<iSL>- 4JI (jiij Vl 4j-iii!l ojui Sj-^^ u^ ("^4^'j 

jLfl£ . »lj< Mill (J^UtA fj!2 (_yi^ULj jji-Lfljj 4.4jji^ jLa^i LJjLa^i J^ (jl jl 

1Jl>. t t^^J-^' (j-u-A*^i (_^ ^ L^^^^IU-AJ _'^^'^^ l-:P^^3-i^^ Ij olr LaJL^ Ll^^3» 

d ^j^-. 1 1 . « . ^ J V j^l 3-<kj id-uljJkl i_ajjJaJI ' " • ^ ^ -- ' J Sjlj"^! iijj^ljj Lojj^ 

«L2_jj-L3^ J <^ *tl ^S Ml jt_a t (j_uLuJ «L5jj_Laj «LALL;e_a (—SjjJi (_y^ (_^^^j.jvi 5j_a 

(j-Slju V j_»-a_Lc ijJLLa cLiia iS^jijaHl,! 4jJjjJI ' ajjtAllj cgLcIjj^ SjIjI 

.4^j^l SjIjI jjij ..<ijjj 4^j^l 



7-jj (j_o ■"' 'I ■-'" ' "Ij i5Jl_lj>J,I j_i^I»SI <-J/»- JJtJ 4_ulJI 4jjj»jJI CjjI£j 
1* j''^" ''rhLH'^' ^'ij jll sLJujI (_y3 <_jj.j>JI JjLj CjjLj) (_yjJl LTiH*-" ^j "I '^"11 

3_i_ijj(JI cjIjLoVIj 3_' 'j« • "llj J .^ ^ (j^j 1975 aLc (_y3 3'ij^ll cAAJI ji^j 

(_yi^ J J .^-.11 ^^^ 4_ijj(j^ (j-* j-<.ciA 4J CjjiojjiJ (_g JJI (_a3jJll <i:>JL«Ji, j Uaj 

(ji j-LC. SJlcIj 4j_5^ ^''^ 3'ij(jll CjIJlJJ . 1973 JJjU^I t_!j.J>. sLSl (_y3 T-^ mil 
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ljjj>.^l <ijj^j(JI i—Sljia'ill 1—1 La- I rril JjLJ ij-J^ ^jj '^ ' j"'"' (_y-ij.^>iil L^^LlJl 

- 3_i_ij_«JI 3^j_iiuJI (JiLo i-i!j "i i'?! 1, 1 r-LlJVI cjl^jjio jj^ jJl^j cjLujjIiSLIVI 

(_y^ (JlLd-i^ S'lj^ll "ijcILlj La jjJi Loi .tliLijJii! 3_iSLj^'^l 4_ujjlII 4$j I'Jitlj 
((j-jLa pj_Lj5_<ji»j ju 7cjjIjj-3J (Jo /a) J Si^ O'^-^ ?'i)'_5-'^J «LLl2jJI Jt^l jJll 
Cjlj-jLla x—LAJsoj 1 1 I ri tj-3 x_a (jjLtlLiu iJ^L>-LiII CjIjjLIs )«_l«j>oj {■^/f') 

ji^j .(_jjj>-3l <ijjji^pSLI V I cjLcLu^I qJsju^ 'iJi3l>^' f-* (jjLtjJLi i_jjjjijJI 

ja_c.j ^j J U " 1 1 4j^S I rull diLcLu-^l (JLt^ (_j^ Ijj iM I LvLso ^''j jll <-.^^^ 
j_j^ i3jjjaIlJI L^lo CjjLc (_yl!l lIiIjjI I rillj L^^Jjls CLuusjUcl (_jjJI '"' .'J* '■^^^ 
,d_J^ sLLJIj j>^^jjlaj (3^-4-1 (_yJjj(JI (jjL»IliI L>- j jju j-jIL«3 dJ.«j>JI (_5i^ L^i 
l_^ 5j_i_lS . ~iIj U-^ 3jj '^1 1 4_uj.j>JI 5^ I '.^tl < " . U -^ ^jj>.i <ij;vb (j-a 

Sjj^^jio Lai jj^ (<sJL«Ji,l djajlolj <ijjajjl^pjj<l (j-« CjiLLajl 1984-1975 (j-« S^^jI!! 

jjLi-JLlI (JiLo 3_J_5_LJ>JI 4_i_ij^l CjLjeIjII JLtA f_^ CjI jJI (_yl^ jLiIcVI 
^IxiiS i3j_Jii^l 5-a-li ii'^l (Jilo 3_i^^L^IL<j<VI <jrliiiVl r-^jj L^l^l • M"-^^_i 
cIiLjjjlJI <IjLSj.ja_o j_i_«_«jjj 7-^Lcalj ^ 1-^ ' "j" 1 1 J (jjL^I CjLljl^Jl^ jj-C 
5ja-l I n^\ (_>iuLJ (_,lr 4j^ Cj^LjJljuj CjI M I rl'»0 JLi. jl (2>c N ''^'^ ,.-<lj^»IUtlj 

(_5j^l pLajJI 5-a- 1 1 iilj oLiLijJI (JiiVLtx ^^^ 3_ujJiJlj ^jSjJJI <rj|jL«Ilj 

. djLiLijil S.al r^U Tcjjljj^lj oLxajiilj 
Lt»-jL>-j LjIjtA 3jjjJi,l 4_uji!l jjl^sJI j_i3jILi dJLvjJ^I (jJJj cj^_l<5j jl2Jj 

7-^Li^lj iljLuj^pSLI'^lj 3x.jjJi,l CjLijjlII iIjVL*^ (_y3 r-LlJVI (_,lr SjJiilLjj 

(Jlj-ijis J J ' '^" 11 (JLa_o ALaHaLi <jiij_L4j L<iS iCjLiLijJI cjISj^*^ j_l4-«3j 
(_y3 (^Luk ijjJK 3JjiJ>JI (_,lr J .tiJLlJI /<sJL«JI Jjj (jiuLjj LLfljj^i (_y3 SjjJl>. 

.TcjjIjj-iiJIj lIiIjjLLiJI 3^1;, ^s 3^Jl2jJi,I <~il^ I ' .^tl ^| j^^jJalij <J ^ '^ j 'II 

5j.aj< I nil (_y3 S^JlSILo <tjJJ^pSjl 3^LLu3 CjLJuJ 4_UjJlJI (JjjJI (_^Ll (_5-3j 

(JLa^ (_y3 4j^L>- Ujjjj/ (_y3 Sj^IalLo 5j^£Ltu^ 3x.Lu^J nJllVL>J,l ^^* ' (_y3 
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jj_jSLj d-Li^m ^J^QJI 'J^'^I (_y3 d_UjJ(JI SjjjJcIlII LLu3j<"ii III (jl J^J •• 

.T-LsulII (jl£Lal 1 MM I J (J-<iiiiJI ^^« ' LlLL^ (ji jjLj p 1 1 II tj i—iajlLi (Jjk 

. ^U~ , ,. 1 iJJSjj ijlj^l jlitjl (jjSixj (j-«-Ci i_x-i:aJ (ji i_jlSjl IJl^ (_>^ 
(ji ^ J Vi" I lit ■(_,ljri"ii nil (jJjjlII (_yjl i^^nll pjij Mioll Tc^^Ul (j,^» 1 /<uj/jj (ji 

LilLai L^_Laj i(_^^^^_>. 21 (JjJlJI » )jLj>tJ «Lci3^i:>. -*' ' ^" T-L^e-dJ <i d A , ^j » aJl^ 

c-UilJl /clu lJijS T-j-iHiJj CjI-lSjuI ' -^ ' ^ *j 4_Laj^jj>J1 /cj-u^ (ji jt-LLalLt-uJ .4_jjjjlI1 

J_Lc jlj_aJI jljejl (jijjj ((jj^SiiUj » 1 U 1 1 J t—iLlSJI jjj jji I Juij 1 1 Jj^** 

.4JjJJtjj -' j I « I J ,«Lujj«JI 3^2 1 (_y^ aISL>JIj (j^-u-ulj I III! (j^ 4J5SLI4-1 (j-a 

^ « ' ^ "' (ji J^ (^ JJI (^yi^l^^l i_ajL^I La jji 'Md ^^J-i^ (jl i-T*^ La (Jj'j 
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(_y^ CjJl^j I jl (J^l£!lLo (J^ sLuiAll CjLlISjj CjlioLiuJ (jl lillj (_y3 1 . j 1 nllj 

I jlj , 3 Oj U", ,,.11 ^Ij'^l^ 4_LO '"' 'I ,-'" • "Ij (_^LJI *j.^l (_yJI vIJ Juij 4_LO *j^ 

"^jolr IjLi^l » '^ ' (jl -3 Ij ^ * " *>^ '■'^" ,*^l-^"' ' "' o' f*^' (j-* (1>^ ilIjQJI 
(jSjuj 1 1 jj°i ijJjLiij (jl joJLjiil AjvjijJiA ijuJuLiS d_LjjL>- <ilajlij| (_l!LlAj 

(j_oj i jj-3-j I j _;'> LJ (jjSLj (jl ^ ' ^ ' ^ -»" 1 1 lijjjajJI _^lj^ '^j-* i-«Jt^ 1-i-! 

Sj-jij^ 3j<ilr SJo-j LLI (jjSi V I iUla iSjJjjJI 3_uLiajiII 3 t 1 1 liilj SJlal 

jUal (_j^ SjAHj^ 4j«ilr <_jjL>o I ^ja (j;j.j>o ^LuLiiAll «LLi:>J,l oJl^j ^i^tlo 

.(_yiLc. (_yjl liO"*^ ^UjJ 

i-L!j"i i"i" (jl jjij jLJI ^JD"-^ ;j;j .^11 ^1 ,'^^\\ jaJLc 4j aJl2j t-I^^H^I ijJLLifcj 

(_yIL!l pljjjl » J ' ' ^"j -"Jl '■^'' 7tj_>-ll I— a I i"i'v"ii iiV 4jLAJj,l 4JL».jJI (_y^ jj-iiA 
Lij joj^ 7-l^p^l 3-<kj . I j"" "Ij 'J I jljl"'"'! ?=i>J^I ^^ (j-* '^'-4^ ?-*^ '-^ (*^ 
. 5j-;jJj 4j<ilr Ajjj><j (j^ "^J-^ ^SjLiiLA (j^ LiJ 'li^SLj 
<ijj il i5j_LjS d-uLciia 3^Lu^ 'lO-* ""^^ V* J'"^"' '^*-* cH-* ' ' I l^'j 2_j 

.«ua 

(_j.ia 1 1 JLA (Jila ^js>- (ji^ dJojIij ^j'il .>.« 2.c[1jus I JLcS (JlLa JjJ '— -^ -^J 
CjJLvI iCji J i J < j I III! i_plji (j3 (jSj^al tLUiiiJI liJ^SLa C-"^ ' '^"' rV'^ ^"^ 
jl 1 a*^! I j ■ ■ 1-^ ^ " I " (^yjJI 4jJVI pljjlJI * J '" -^"j -1 J -1 ' ^"' L^ZiLc (_,lr IjLcS 
iJLi «jj». jjij ifjlsj^l (_yJI L^jLcV jl 143.5^.0^^ tiJ^SJil (jj-ie-o (_y3 x-iiajjj 

L^J^ jJl^ V (_^l SJjL^I cjIjU!DjjVI t_ALsIj V dJSL! liJ^SLil ,j^ ^j-^a'^I 

(jl I i:< .-,^IU-,,.I tilljjj .3.<iitx2aJI iji'^ls'^l i^jL^jjs (_y^ (jr«-^ 3-Ij-5 "^1 

■ ^l_i^" • ,■" (_yjL»iia p-j^)_iio (_gi (_y^ ijJjLiij (_j^l (JjjJI (j-u ulSLo L^ ^ i ■ ^"' 

(j^ (.j-i^J • LaJJJi^ ij^'-^ 5-aJ?"ia 3^'il ,>.a 3x.Lu-3 (jl-»- (_y3 cl^jjtjso L4JI Li^ 



S70 



cUoaJI jiac^ VJ''" 

, I jj'a CuLjusj Lliljl oVii III ji 3 li K"t (_gl Cxiia^ Ji^ SjJlJSLII plj jJI [j] ^jJI 
(_y3 I i I II Ij <iji:>JI (Ji-lj (jjSjj (_yl2IlJI LifcJijLc (j^ >>jri"i I nit sLiiajiJI 3^Lu^ 

t^> ^Uii ^^^ 4g^t 5d«cilt 

?c^5^ SjLC ijJLufcJ . jjiiTill (_yjLj I.I iiLcJ,! f_^JL2\^\ i-SJl^I JJji:>o J-tJJ 

,-A ^j ^ It LajI j"ir 1 (2)SL<sj_5 i(<sJL«JI (_y3 Sja^LlII t-jjLstill J^ L^a^ i-dj" mi" 

j>jLji (JjiJ i^LUa-flJI «LcLu-3 (Jila 4_u(j-3j 3^Jl2ILo 4x.Lu^ S^LSV «LujijjjJI 

(j-o ^LiiAll 3^Lu^j . /tJLli!! (Jjajijj (jjtijjl J '^"^ (_yji i_^jjJ\ joJL«JI 3^1 
f_^ j_t£LiiIL!l *Jlj Jlj^ LjSj (jj *" ' ""' lt-^' lJ'^' ^-'i^J 3 li K 111 cjLcLu-iiJI 
Vj Ijjj^j Mjjis LcuAj I.I u" L*!! j j^ ij-^3 ' L'^j'-ftj (_j3jj (_yl».j L^LiujI 

Lt>.^jjSiJI «Lu^u liJ^ilol jji Q^jjJl (jlS (jlj «Li^L>- /jjLlill i_>»-«3 L^ 7cJj-aJ 

JijjLja_o (_yjL»ia^ /j_oLjj_i sLiiijI ' j ; ^ '-^"'J (_j^l '^-'-^j-^' S^pjill (jj <" i nlj 
(j-^.^*- (_jJI /i:_oLjj_jJI (_y^ s JLjJI SjLjil jLjtjl jLLa i LoLc j_<ii^ 4 I iio->. 3::a-l 
(jl AJjj SjIiiiJI .JJLA (_y^j •j''^' (jr^ (_yC. Lu^ J-4S 3^^1 (.3-^ SjJiill liJ^ilol 
c-l .'^jVI jj j" ^^ J U'.ll . aj .^1 ■»■ .^I'lj ,11 ^ ,. ,".llj ^ , ,.L , ,.tl jLuOll J 0" I iij 
«LjejILi «Lu^j 4jitoj jj_aljj lJi3jIlI Luu I^.^ 'jtS-"^ Lixaj Jiil .CjL-ulj 1 nllj 
j_lJLj 3j-^ iJliLcjij i"i aj 5j_olj_j (jjLLii tjj-^ O' '-r'-?-dL5 "^Lmi J I II tl J^i*^ 

.CjLa5£L>Jlj (j^licjjiVI 
^ '^ 'I Cjj.ja J_^ .^jLlXl jj_uj_u ^_^J^ s^'^'^ i.\-u^j2j\ ttljOUj^ ^\ J 1^ " tj 
j_ifcLks_a (_>Sj /j_olj_jJI (_p I jja . " . A aj" S^p^ ((«Li^LSliJI Bjjill)) «ll»-j_o (Jul 
(jlS (_j_uj^l sLUijill /y_aljjj (jl j_lC iCjIjlaLsJI (_yl>- 3jjL«JI x_<u^>J,l ASjs>- 
(_yi LoJiS ^ .^ ojl "-^^J '*JJ-^' *— '^^iJ^ O^J'*^' '-^t^'-''-> (.7^' ??-*'w>^' ds>-\ 
CjIjus^ l_^^ 3^Ji2ILo 3jjJjI (_y3 x-uojj JijIjJkl (JS «lI iIjj^jj I'LiLca'ill 41Lai- 
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i-LLlL'!^ iSjjiLv 3jiii"ll aJJt cdJ ?4iJJ (jJ I Jl»-I (jl ti^ptS 3^jl jJ,! jj-c. La? 
A \\ uta liilaljLA (_ji Lijljjjii joijijjj L^JsLiko (J:><J JaJui "-jIJlJ ^'■^1' (ji 
(_aj^jJiJ| til! cL:e_uJ La (_5i^ r-jL>JI jj-* L^-i-a J '^-- ' . S^Lai. ^jU-^j c| K i"i a 

^ J , ^ -- 1 1 jj^ JlJl^I LixjLLa jiia (Jliiil Jjj I II (_^i^^ • LlL*^ (_^LJI (_5-i-j3j <ijJ,i-«JI 
J i^ll I", ilr I (j-LaLc JLtjj iij\j)\.c. SjJ, t_g>ri^1l TiL^LJjjJI j-p-G (_yJI I JLA i_f jIj 



d-ujua gjjolr SjLjS -^3^3 »i i I II III (JJJ sLxiiAII /t^ljj ^<-i-<»->- (_3-^ ' ''^ ^ N „' 
j_ljlj) LiJjtJ (2>a lSLjj_aij LuLil (_5-^J ((_aajjj|jj£ (_yjvj_uj<) Lujijj (_y^ I Jui 

: 1 j 1 i^i '^-':!-*-° '"" ■^'-^ 3^Ll^I Djut ^_^ j^ljljjj 

mLc ajJaZJu La (jl (_j^ Jl>.| (—allijej V jl iSj^LJI Sj-ij-^aJlj 3j|^l - 

(_yi 3 -1 j II ojui Qi^ '^J SVision SJLsLlII 3-j|>JI jj* «G|jLl3 (_y^ (jTi>*J' 

. J^^J Sjj^>_u3 <iJi^ Cj Jjtjj La JJLus (_y3 L^l j.J^ iSj-jio Cj VLtx 

. L^jejju (Jl^is ajSJil] (JLlI^Ij (jLxjVI - 

IJlj^ -^J-^ '— '-:H^ ' ' J"' "^ '-^-»" ' M"-^ ^ ' -I '^.-itl (ik^iu J^LJiiJI aLIVI - 

i-il ,^ ,^^."tl i_aiijt^ (_y3 (2fA-"ij-l4ilj (j-ci>-LJIj ill <iUll ijji iZiicjjist^ j<sJL«JI 

-' j"l '^ ,^^"< a[X^\ (j-a dJ JLi^Ls cdJjJj I LUaju I j '^'' 3 U ,"j 1 1 j S-h-luTlU 
.(Jj^JaJI ja^J ^oj-ii^^ ("i3i3>JdL? f"(3 mi'^Lu (JLj <i! ^ o i nj (_gjjl jJ-aJLj 
I Jlj* (_j.3 Ljj jijLj/l (j-a tfl it <i III i_5 JJI «(_, oUll j^lSL!jji!l » jl jjjL1,I (j-aj 
(_, Uj U T-"i II /ojj/jJI (_yJI SjJaJj > jU'ii II J (jl^ "Oj'j-:' U>^ J-O'j" O' J'^?^' 
j_uij (_JjJ,lj ^Lj^ )«.3jJI Sj^j ''Ajj '^^ (jjN J I II La jJlJJ (jl JJJi^ r Jj I ' ^ ^ 
(jj ^ ' ^ J 4_Li»ia.a SJjjIa iJliLil i n-*- Jju ojjjLt-a (jl£j i4.>-LlJl jojJ LaJ^Ji^ dJJi 

. Ljj^-flj tLujJu {O^jJI (_yJI 
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CjJL^ o!j) ^^ C7d>*^' (oJL«JI (_ya 3^ljJi,l ojui (Jilo "i^^ Xj •L7^'>^JLH:' 

J^ljwO (j-^ CjJLaJLi LLlSLIj SJljJlC CjVLa^ ^^ 2jix>- 4jolr ^^Ij^ ijJLui 



(^^j ''■^LH ^ (_,lf J J ,^^11 alj Mill (_yJI (_yJj-«JI /sJUJI (_y3 SjLc LaiJ 
(_^ ^^■-'''11 (Jlj^'^l i".<l t I 1 j " uj^lui'^l ljU& ■- I ' ^j V «Liia^l CjLl12j ^L^ 
4 liK'ri (_y^ Lcj-a j.x^ *lj-<i L'l'cSL«u Ji^j .(_J^pjIiJ 2 3^Lu^ "Ji^ i JJo-caJI I Jui 
4j^"i t"i I (^^"-^^ J '^ ^tlj . JUj_j La J-Aj i«L«_Lx-o 4_Lfl_jl *1^j_*IIj Llc S -^ ji (1>^J *^.>:^^ 
i«Lal J-j^tlLj-ul (j_a I * I ■^" ' '■' Lbl Tc-jj^e-i-o , cLx-l J^^ Ll^-^jJSj 7c_a_i-iaJ La (jLc^j_i_u 
(JSLlA (_^ Jri^ j' ' "^^ ' ^"^ S^LiUj-uI (jj^j T-LlAl,! /C-lLoiJ t Ijl ( tiLi *l^j_(IaJl [jSjj 

f_^ j_<fcj i<i_i_aLj 3JjJ Jjlj_a «Lj tt «i in" V jJ-it 3 ^ I '. , ^ 1 1 j i-i-»- jllj jojitllll 
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. LL>.^j_tSlilI (J^ ■ ^ '^ ^?^^i-i-i (_7-^' 4Sjl tfiU ^_^-Aj ' ,* ^ '" ^"' ^ ' J jjj 

Sj-LLim x_a 3 AK"tl jjjuk Jji:><J (_y3 S^wM "^ J' » jU" . .." V L^l 3.".l .^11 
3jJaL>J,lj 4 liK'ill (j-a l«j^ Q^LajeTiJ «l£jji (JL>-jl ^J.i21 L^lb iL^J-o ^ ' -i ■ >»" 1 1 

SjjUa » J ' ' ^" I 3j;t>.LLll I j" 'J -^" (_y3 Lujiajjjijl (JiU 3JjJ I JLA liJjlS Ji^j 

liJJjjj .1-^1" Al I -^jl , ,."« d ^^. U wr.-<l , ,. Jjl"'" ^ 'jjj ■^^^"'^^ '"'.'^^J i"»VI .^"Vl 
i L^_u_uJL^_aj L^l olr ^_^1 «Lj_t2liJl aJJb jj_« 0~^ lJ^-" ^J-^*-^ d . ^^ '<^ j . ^ ^ Cjj t n**. 

<i_j_Lj_jii^ LLjj^^jI) 3j^"ii"i1, I 3JjjJI » '^"' (ji i-;-*:»J 'j^'ll tfjui (JlLa (jr^J 

^ ■^^"' Jl^jJI I jUfc Jila (j-o (J^l jO 3jUI (_y3 Sj I'iir (ji L»^ . 3ji<iJlJI aJJt 

^\ ni tl l—tSl^Hj IJlSL&J 1(JLj>J,I IJlj* (_yi *>:t^ '^A^^J '^jolr ^ '^ j ' lijJLi! 



S7^ 



cUoaJI jiac^ VJ''" 

«^lj_i 3_fl_Kj (jl (_^l dJJj j^j-jj i«U^ 4^jl MfoU T-jIiil (_yJjjJI ilsLiiill 
JJLc LiiuJ JLaS LLA (j-oj 1 1 j 1 1 -»""' (ji SJljvIj 3JjJ * j'-^"" ""' "^J *>i^ ^ijiiiJI 



II mUI^ (jjjai <M«1I dijii -6 

(_y^j 1 1 j ^ , ,. I : j ^j L^l olr i-jjj jG |_gj;"i I n a ^_y3j d-ujtaJI Lii_^lj^ f_^ a JL2j 

(_jj| 1 I II ij-flj '/26 (j^ L^l <i (^1 I II a 7-jl^pj 3JjJ Sjjiu^ (jjLAi- jojiaj (_ylllj 

jJL2JI /j_aLJj^l I Jl^ ^ ^ ' ^ -»"j 4_i -"" j'j 'iji^ 3^^ lS'-'^' ??-*H>^' J'-i-^' 

. 1 jSjfcj L^_u_ujLjt^_a i^j^ d I I iM ^?-JJ 1 (J-Lt-tajJ j) L^J_aL«_a ^_^ JJJ J 
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4Mi^l ,S^t 4n*AU tjpC^I iiUj -7 

TL^L<u-ikl (Js c_iMj"iriiV !_, "'^y " sLiillj ^.laJuJI (JsLiko jj-o Ltjii^j 

I jlj ilIi L«_«JIj>J, I aJL2j (j^ 4ibjL>JI lIiLujIIJI jJJlJ (_y^^l (3j-<»-»3 '-j.xj 
CjLcLu^ Lt^ j^J-'J ^jJLlLSHII <"iI^ I '.^tl j2j^ i_j I VTi S^JLoHil (JjjJI Cj-iIS 
a J I < 1 1 (j_« '-^■^ J-:!-^J "^H'J-?^' 'ij-"J-'4Jlj ■"'VI .^"Vlj tUJajillj (JliLajUU 
aJJt (j-« '^J^,>-y ■-* CjQ^ "-y^l J '^J (.j^*^^ J I--'" ' ' (jl i-j-^^^J V LIJL3 i4iuJL>JI 

.^jj^^ \-^j^ IJljj tjl ijj lA^LiJI 

(jJjVI d_jJ,L»JI t^>^l ' y^'- LlJUI ijJs: OjJlIiI (_ylll 3_lJj(JI oLjjlajsJI 
'JjflUII (_^jljjJlj <IjLl«.<jj>JI j>JLA (JlLa Ji^Hflj (_yjjjiJI joJulII (_y3j .TtJjIjj-iiJI 

(jjjJI LbLjjio (j-« '^>Thf^ IjJlc Jl2Aj cdjjijj iIj_lj£ LoLilLal JjjJI L^jJjj ^j 



tjfdjs t^fdiiai iijil , 

3x.Lu^ (_y3 d_ujj(JI Sjjjjtlllj <ijJ,L«JI t_ijLjtlII [jjusjt'( 111 (jl J-tJj O^'j 
V 3 1~ I •, , ^ 1 1 ojui (JlLo I jjl'' ^^Si^ ct-^' 4_uj/Lj/3| SJla^'^I Lc>-j-<IiJ —I .^.All 
j-i-a-c (_yi t—ijjiJI (Jj^jJ LjLalj I jj ' ^"' » '^ ' (jl j-j-ij 3JLo'iil «lj| (JjCISj 
<_!jLaJLllj (_jJL>JI ^j-ij-xM x.jus^\ ejLfLcl (_y3 J^Lj jj ' ^"' J-*J .^Liai!! 
(jJI <iill (jiu «Li (Jj-ajj (^yltiill LLtslj (jj3 t*,?;!^' '^^^ I JjJ jjl (jSLxjj i4^LtuJI 

.51t"jU Ll^ljuil 
. tLiiilll J "^'^ fjJs J^i-jii! 3_L»^lj i_al Juki * '-^j.' jj '^"'^^ I jui Ijljj :^j1 
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cUoaJI jiac^ VJ''" 

1 j"l ^j ■ U" ' 4_j.c l_L»-iiJ I jLx^al (j-« ^ vl ^~ . ..Vl (jr^ 5jJl2JI ^^jjLaj -<_J 

(_gl Jl^Luj f_^\ jLi^^l JJJ^-^'j » J " ' ^"' (_y3 4j!btjJlj S_L«i«JI 4^jl Mill -r- 

.(Jliljjjj, J .~,,i^ (J^T^ <ijJj-«JI jLi^^l (j-« '/^O )«_jjjuaj -J 

i—u^^l jl jUI i_^ 4 joUII CjL-uniill 4-i^Lu<o jLi^l V>^J *^^~ ' "' l-^' >>ii~m 

jLjsJI Ujji-J P'i)^ ij-* LaLc J ■'■■'- A I rro->. (J^L>- (j^ 'Ljjl J '^ij^ '— ''j"*^ 

100 (j_a (J^f) Bj-JLi^ jL*^f U^5 ^jjiLiJI jLiS^I 5_ijuiifj .jl 01^1,1 Ijjt ijS: 
Tc—uj L^JSL! 3a\l ^^ CjLsil^ (_yJI jl SjlSjla Sj^-v! (_yJI r-^^^^ ^ (r^'j-^ jlj^ 

<tjL>J sLJiijIj id_u^ SJjj (_p (_y^ sLiiaAil "^ J i U J ^LLsJ sLiujI i-j-^^^j j^4^l 

.3_ujx. «Lxii3 SJl^j sLSiJV 

fjy-ij-Cj (_j_oj^ pj^>_iiuJi jjj-aj Vi^J J-A (jLaiil oJui 4_i IjLjj ' ''J^'^"' ijj'j 
l_gJLll (Jj_5Jil!lj i4^JJ dJLvlj^J «L3ljL&l JiJji:>OJ «LiiAII juu^^ (_y3 J^i-jll 

(JjjLjji'^I J-<kJ «Lua.flJI (JLjc^ (_y3 (_, oUll i±*jajJI ^^jjJajj jo^jjj :UiJLj 

tfJUk (JjjjUJ (ukj-J^J 4jJU)< I rill I UjJJj/ IJJ-a^) (JjjJI (j-O JJlC (_y3 ^-uLciia 

4jjjjl1I "LuLxiijlII iljljjiilu (Jjj-3^1 (J-flSj SjjLiJtA sUibtJ <lLii- JLLflJUj^^ljJll 

. jjl^I i-ao^JI ^1 
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6>,uolLuuJI 6iJlol.^iLLuil9 i^jliUI cIioaJI 

I ;.il ,^lj ^_^«_^'.^"tl 3^^.^i^l i_il I iTiSl LLluiJ-l^JLj i^^ic i^jfi i n a (.7^ (_, oUll 

.d-JjjJI 4SjLJuil diLALsILa 4 J J l"i » jl^" ' "~t L^j.^^ij L^ljji^ ^^jjLaj 
LJjIjJI^ JjJjs- ^_y^ tfJLuiJj (jSxJ tjJ>^ ^ ''I ' ^ °i pt^Uj^ ^'' '.'" JJ '-^"' I J-A 
(Jl_3cj3 (j^ "^joUtl Jj4^l <ijuLLa (_yJ^ lJJX.LjiJj iiJIiIjJLSJI j>JLit ^^jjJoj )«-a 
(jjt^LuJI diVLjc^ jL>-f (j^Sj (_3jjji (JLtA f_^ j<sJL«JI x_a 4Sjl Mi III J sLUijill 

£L1Lui-1J i<L.<;->_ij 4_Lii^ 4JLa- 1 1 ii 4il jj^^j^LJii i_iu£jl \jJt jtuHicJ '^M^J 

,jj^^j^l guL^ 1 1 II 

.(10 -jiala) iAjt\^ ^luai\ J^'U^,,^UU ^fJSJ\ jLxuu ^LJJ^ 

(ji LJlj-CJ J^'j •• '^'-''g-i-^J "=1-11 (jr-^J jLjtJe-o Ijjji II (_jlr 4111 (_jl i^J 

.(j;UL«JI t_Jj 41! Jla^I 
4jL«JtJjlJ j-<5i^ <:CL<ji aLci Sjj>-VI (_J.iL<t>- (j-a (jj^ Mutlj )«-jljJl (_y3 SjjfcLflJI 

.i_5J^LJ,l 1995 aLc jjaS^ (j-o J Mir «-il I III! (3^ljll iSjja^l (2>« I— iJij 
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(ji«»-UI«UI) 



.1989 j^lj^Vl 

.34^ JjLJI j^jJLI (2) 

.lO^j^ JjLJI j-:>-jJ.I (3) 

AlsKua-iJ Ml^ J-L^L3 Jjt I.I (a) .^. f ftl^il JLLa.BjLjjL^I Cjljji"!! Jli ^^ ;^J<iilt1l ^jll^'lll (4) 

. 1995 J I 1-1 1 I I .76 jjjJI .CjIjUVI . ij^l Cjl^l 

' " ' J ' ^ <tcj_i_u 7-La I t^^aLojja (jlj,jiajl ^_3 <lCj-i.aJLJ |_)jjLj.i^ ajl 7-l_ll (5) 
. 170 ,_>^ -5 J ^A-tl e_)j_>JI- jlj-a Jj-OJe-a (6) 

.^l_l_U J-^J-a i(J-LMS>- J-USLS -l U - < -l-U (a) 7- . 1 *ljj (7) 

. 1995 jj>i^l I I JO^ Fight International ibt^ (8) 
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:jjUrif )jk lJiJJXI 




1969 aLc f_^ 5j_&L2JI 3_«_aLa_l CjljjLLaJI 3jj<Jaji ^u^ (j-o TTJ-^ * 

. 1982 , 1978 

. IjLjSLj (_^JjjJI (jLo^l (JLjc^ (_y3 Cjljjjji CjMj 

3_jl_5_i (j-C ^j 'I "-■ II ^ J ' ^ " 1 1 d_L>J,lj (_yjjj<JI jjIj-lLiJI dJLtA (Jila ^ I . >. ^ 1 1 J 

tjlii— u r e— ljI^ "i ( 1 11— 1 fC-1^ * 

^1 , >. A 1 1 J jlj_.UII 3 <- I ' . ^ 1 1 






S8I 



— I 



10)11!^ 



(_j_Lc '"• ''^" 'I Ji^ <ijjj/ (j^jtjji (jjSj 1997 aLc (_5-3j -j^' (_ij^j (_gl 
i_!jj>JI iIjLcIja^ *jLJ-^ (j-* «0l J sLUiilll (jW-^ (J-2jjIj i(j7ij<a (_^jL>oj 

jJ-oLc (_g jJI (2>^ I'inll (JJ-2JI J^'j' O'-'-^! 3^ (j-* "^^ CT^ 1-dji Vj 

3_ijjallll ojui jj^Lc (_g JJI (_yjjj(JI (jLtujVI (3^v (j-a (jLa ^js>-\ 4_L>-Lj 



l<3 I "H 



6-=^J (>i>-'^^b i^-sl^l a>^' J^^ 



(Jliljja-Lo (j^ <iii3Jij 4j^Ij 4jolr aj^jL^ ?"^^ o' "-tJLjSLII I Jui (JjLjeJ 
a-^Jl1\ (j-« J-^' J"*-^ ct^'-'J' (_yjUiaiiJI Jal I'n'iW i«_iLu (jl L^^L>- (j-« 



